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Remarks 

Reconsideration of this application is respectfully requested. 

Upon entry of the foregoing amendments, claims 4-17 are pending in the 
application, with claim 5 being the independent claim. Claims 6, 7 and 10-13 are 
withdrawn. Claim 1 is presently sought to be cancelled without prejudice to or 
disclaimer of the subject matter therein. Claims 2 and 3 were previously cancelled. 
Claim 5 is sought to be amended to independent form. The dependency of claims 4, 14, 
and 16 is sought to be amended in view of the cancellation of claim 1. These changes 
are believed to introduce no new matter, and their entry is respectfully requested. 

Based on the above amendments and the following remarks, Applicants 
respectfully request that the Examiner reconsider all outstanding rejections and that they 
be withdrawn. 

/. Examiner Interview 

Applicants thank the Examiner for the personal interview conducted with 
Applicants' representatives on March 18, 2010. During the interview, Applicants' 
representatives discussed with the Examiner the outstanding rejections of the claims. 
Applicants submit herewith claim amendments and comments consistent with the 
discussion during the interview. 

//. Rejection Under 35 U.S.C. § 112, First Paragraph - Enablement 

The Examiner rejected claims 1, 4, 5, 8, 9 and 14-17 under 35 U.S.C. § 112, first 
paragraph, as allegedly failing to comply with the enablement requirement. See Office 
Action at page 2. Solely to advance prosecution, and not in acquiescence to the 
Examiner's rejection, Applicants have cancelled claim 1 and amended claim 5 to 
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independent form. Applicants traverse the rejection in the event it applies to the present 

claims. 

A. Legal Principles 

In order to satisfy the enablement requirement of 35 U.S.C. § 112, first 
paragraph, the claimed invention must be enabled so that a person of skill in the art can 
make and use the invention without undue experimentation. See In re Wands, 858 F.2d 
731, 737 (Fed. Cir. 1988). Some experimentation, even a considerable amount, is not 
"undue" if, for example, it is merely routine. Id. In addition, an Applicant is not limited 
to the confines of the specification to provide the necessary information to enable an 
invention. See In re Howarth, 654 F.2d 103, 105-6 (CCPA 1981). Further, an Applicant 
need not supply information that is well known in the art. See, e.g., Genentech, Inc. v. 
Novo Nordisk, 108 F.3d 1361, 1366 (Fed. Cir. 1997); Howarth, 654 F.2d at 105-6; In re 
Brebner, 455 F.2d 1402 (CCPA 1972). 

B. In view of the teachings in the specification and the knowledge 
available in the art at the time the application was filed, one of ordinary 
skill in the art could make and use the invention without undue 
experimentation. 

Independent claim 5 is directed to a method for treating elevated serum 
triglycerides comprising administering an amount of a pharmaceutical composition 
comprising a 5 -lipoxygenase inhibitor sufficient to reduce the elevated serum 
triglycerides, wherein the 5 -lipoxygenase inhibitor is selected from the group consisting 
of an acetohydroxamic acid derivative, a phenyl pyrazoline derivative, a 2-(12- 
hydroxydodeca-5, 1 0-diynyl)-3,5,6-trimethyl-l ,4-benzoquinone derivative, and a 3-[l-(4- 
chlorobenzyl)-3-t-butyl-thio-5-isopropylindol-2-yl]-2,2-dimethyl propanoic acid 
derivative. 
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For at least the following reasons, Applicants assert that in view of the teachings 

in the specification and the knowledge available in the art at the time the application was 

filed, one of ordinary skill in the art could make and use the claimed invention without 

undue experimentation. Thus, the enablement requirement of 35 U.S.C. § 112, first 

paragraph, is fully satisfied for the present claims. 

(i) The specification provides the claimed classes of derivatives that 
inhibit 5-lipoxygenase for lowering serum triglycerides. 

As an initial matter, the specification provides methods for treating elevated 
serum triglycerides comprising administering, for example, certain classes of derivatives 
that inhibit 5-lipoxygenase. See, e.g., page 4, paragraph [0016]. At the time the present 
specification was filed, there were numerous anti-inflammatory targets in the art; 
however, the art did not teach the use of 5-lipoxygenase inhibitors as a class of anti- 
inflammatory agents that would be useful in the treatment of elevated serum 
triglycerides. See, e.g., pages 3-4, paragraph [0014]. Moreover, agents in the art useful 
in the treatment of elevated serum triglycerides, such as masoprocol and curcumin, are 
poorly bioavailable agents and thus, must be administered in prohibitive and possibly 
toxic concentrations. See, e.g., page 2, paragraph [0007] and pages 3-4, paragraph 
[0014]. As such, the present inventors fulfilled a need in the art for, and the specification 
provides, a new means to reduce elevated serum triglyceride levels using, for example, 
certain classes of derivatives that inhibit 5-lipoxygenase. 

(a) Acetohydroxamic Acid Derivatives 

The specification discloses that in one embodiment of the invention, the 5- 
lipoxygenase inhibitor is an acetohydroxamic acid derivative such as N-(3- 
phenoxycinnamyl)acetohydroxamic acid (CAS#1 06328-57-8). See, e.g., page 8, 
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paragraph [0038]. Additional examples of acetohydroxamic acid derivatives that inhibit 

lipoxygenase, as well as methods for making such compounds, were known in the art at 

the time the present application was filed. For example, U.S. Patent No. 4,738,986 

discloses a genus of compounds including N-(3-phenoxycinnamyl (acetohydroxamic acid 

that inhibit lipoxygenase and/or cyclooxygenase, as well as methods for the preparation 

of such compounds. See, e.g., col. 1, lines 26-32 and Examples (copy attached as 

Exhibit A). U.S. Patent No. 4,713,395 discloses another acetohydroxamic acid 

derivative, 2-(5-chloro-4-nitro-2-methoxybenzamido) acetohydroxamic acid, as well as 

methods for preparation of this compound. See, e.g., Abstract and Example 1 (copy 

attached as Exhibit B). 

Accordingly, one of ordinary skill in the art would have known at the time the 
present application was filed numerous examples of acetohydroxamic acid derivatives 
that inhibit lipoxygenase as well as methods for making such compounds, and could 
therefore make and use the claimed invention without undue experimentation. 
(b) Phenyl Pyrazoline Derivatives 

The specification discloses that in another embodiment of the invention, the 5- 
lipoxygenase inhibitor is a phenyl pyrazoline derivative such as 4,5-dihydro-l-(3- 
(trifluoromethyl)phenyl)-lH-pyrazol-3-amine (CAS#66000-40-6) as described in 
Radmark et al, FEBS Lett. 110: 213 (1980). See, e.g., page 9, paragraphs [0040] and 
[0041]. Additional examples of phenyl pyrazoline derivatives that inhibit lipoxygenase, 
as well as methods of making such compounds, were known in the art at the time the 
present application was filed. For example, U.S. Patent Nos. 4,465,685 and 4,572,913 
disclose additional phenyl pyrazoline derivatives as inhibitors of the lipoxygenase 
pathway that can be generated by methods in the art. See, e.g., U.S. Patent No. 
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4,465,685 at col. 1, lines 14-22 and Abstract (copy enclosed as Exhibit C), and U.S. 
Patent No. 4,572,913 at Abstract (copy enclosed as Exhibit D). 

Accordingly, one of ordinary skill in the art would have known at the time the 
present application was filed numerous examples of phenyl pyrazoline derivatives that 
inhibit lipoxygenase as well as methods for making such compounds, and could therefore 
make and use the invention without undue experimentation. 



The specification discloses that in another embodiment of the invention, the 5- 
lipoxygenase inhibitor is a 2-(12-hydroxydodeca-5,10-iynyl)-3,5,6-trimethyl-l,4- 
benzoquinone (AA861) derivative. See, e.g., page 9, paragraph [0042]. Additional 
examples of AA861 derivatives that inhibit lipoxygenase, as well as methods of making 
such compounds, were known in the art at the time the present application was filed. For 
example, U.S. Patent No. 4,393,075 discloses a genus of compounds including AA861 
which exert effects on metabolic pathways involving lipoxygenase as well as methods 
for the synthesis of these compounds. See, e.g., col. 3, lines 57-68 and Examples (copy 
enclosed as Exhibit E). According to the specification, derivatives of AA861 are also 
known in the art and disclosed, for example, in Yoshimoto et al., Biochem. Biophysica 
ACTA 713:470-473 (1982) and Ashida et al, Prostaglandins 26:955 (1993). See, e.g., 
page 9, paragraph [0042], 

Consequently, one of ordinary skill in the art would have known at the time the 
present application was filed numerous examples of AA861 derivatives that inhibit 
lipoxygenase as well as methods for making such compounds, and could therefore make 
and use the invention without undue experimentation. 



(c) 



2-(12-hydroxydodeca-5, 1 0-diynyl)-3,5, 6-trimethyl-l,4- 
henzoquinone Derivatives 
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(d) 3-[l-(4-chlorobenzyl)-3-t-hutyl-thio-5-isopropyllindol-2- 
yl]-2,2-dimethyl propanoic acid Derivatives 

The specification discloses that in another embodiment of the invention, the 5- 
lipoxygenase inhibitor is a 3-[l-(4-chlorobenzyl)-3-t-butyl-thio-5-isopropyllindol-2-yl]- 
2,2-dimethyl propanoic acid (MK886) derivative. See, e.g., pages 10 and 11, paragraph 
[0043]. According to the specification, derivatives of MK886 that inhibit the 
biosynthesis of 5 -lipoxygenase metabolites of arachidonic acid are disclosed, for 
example, in Gillard et al, Can. J. Physiol. Pharmacolo., (57:456-464 (1989); Rouzer et 
al, J. Biol. Chem., 265:1436-1442 (1990); and U.S. Patent No. 5,081,138. See, e.g., 
page 9, paragraph [0043]. Additional examples of derivatives of MK886 are provided in 
the specification, including L-669,572 (3-[l-(p-chlorobenzyl)-5-isopropyl-3-cyclo- 
propylmethylthioindole-2-yl]-2,2-dimethylpropanoic acid); L-663,511 (3-[l-(p- 
chlorobenzyl)-5-isopropyl-3-phenysulfonylindol-2-yl)-2,2-dimethylpropanoic acid); 
L-665,210 (3-[l-(p-chlorobenzyl)-5-isopropyl-3-phenysulfonylindol-2-yl)-2,2- 
dimethylpropanoic acid); L-654,639 (3-[l-(p-chlorobenzyl)-5-methoxy-3-methylindol-2- 
yl]-2,2-dimethylpropanoic acid); L-668,017 (Rouzer et al.), and 3-(l-(4-chlorobenzyl)-3- 
(l-butyl-thio)-5-(quinolin-2-yl-methoxy)-indol-2-yl)-2,2-dimethyl propanoic acid) (MK- 
591) (Tagari et al., Agents Action, 40:62-11 (1993)). See, e.g., page 9, paragraph [0043]. 

As such, one of ordinary skill in the art would have known at the time the present 
application was filed numerous examples of MK886 derivatives that inhibit lipoxygenase 
as well as methods for making such compounds, and therefore could have been able to 
make and use the invention without undue experimentation. 
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(ii) Methods for testing the effectiveness of the claimed derivatives 
that inhibit 5 -lipoxygenase in lowering elevated serum 
triglycerides, including an experimental example, are disclosed 
in the specification. 

Additionally, the specification provides detailed methods for testing, and 
experimental results showing, the in vivo efficacy of 5 -lipoxygenase inhibitors in an 
animal model of hypertriglyceridemia. See, e.g., Examples 1 and 2. hi particular, the 
specification provides a diet-induced animal model of hypertriglyceridemia using rats 
fed with a high-fructose diet and treated with 5 -lipoxygenase inhibitors. Serum 
triglyceride levels are then analyzed in the treated rats, for example, using diagnostic 
kits. Figure 1 shows treatment with the phenyl pyrazoline derivative 5 -lipoxygenase 
inhibitor, BW 755c, resulted in a significant decrease in serum triglycerides in rats fed a 
high fructose diet. See, e.g., Figure 1, "BW-755c 100 mg/kg bid," Figure 2B, top panel 
"BW-755c-5," Tables 1 and 2, and Example 1 of the specification. 

According to M.P.E.P. § 2164.02, "[compliance with the enablement 
requirement of 35 U.S.C. § 1 12, first paragraph, does not turn on whether an example is 
disclosed." However, the specification provides working examples using the phenyl 
pyrazoline derivative 5 -lipoxygenase inhibitor, BW 755c. According to M.P.E.P. § 
2164.02, where evidence is present for one member of a claimed genus, proof of 
enablement is required for the other members of the genus only where adequate reasons 
are advanced by the Examiner to establish that a person skilled in the art could not use 
the genus as a whole without undue experimentation. 

Applicants have traversed the reasons advanced by the Examiner in the Office 
Action and have established that a person of ordinary skill in the art at the time of filing 
would have possessed the knowledge and skills necessary to make and use the subject 
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matter of the present claims without undue experimentation. As such, in view of USPTO 

guidance, the working examples using the phenyl pyrazoline derivative BW 755c are 

sufficient support for the genus of compounds of the claims. 

(Hi) The specification provides a correlation between the inhibition 
of the 5-lipoxygenase pathway and the treatment of elevated 
serum triglycerides. 

The Examiner, in explaining the enablement rejection, alleged that no correlation 
has been established between 5-lipoxygenase activity and lowering serum triglycerides. 
See Office Action at page 3. Applicants respectfully disagree. 

As detailed above, the specification provides: 

(i) the use of certain groups of derivatives that inhibit 5-lipoxygenase in the 
treatment of elevated serum triglycerides; 

(ii) numerous examples of such derivatives that inhibit 5-lipoxygenase and 
methods to make and test such compounds; and 

(iii) experimental methods for testing and experimental results showing in vivo 
efficacy of 5-lipoxygenase inhibitors in animal models of hypertriglyceridemia. 

In view of this description, a person of ordinary skill in the art could practice the 
subject matter of the present claims without undue experimentation. Undue 
experimentation does not mean "no" experimentation, only that it be reasonable. See, 
e.g., In re Wands, 858 F.2d 731, 737 (Fed. Cir. 1988). For at least the above reasons, a 
person of ordinary skill in the art at the time of filing would have possessed the 
knowledge and skills necessary to make and use the subject matter of the present claims. 
Thus, any experimentation required to practice the claimed methods is reasonable, not 
undue. Accordingly, Applicants respectfully request that the Examiner reconsider and 
withdraw the enablement rejection of claims 4, 5, 8, 9 and 14-17. 
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C. Claim 8 

The above notwithstanding, Applicants note that claim 8 depends from claim 5 
and specifies that the 5 -lipoxygenase inhibitor is a phenyl pyrazoline derivative. 
Applicants further note that the BW 755c compound in the working examples is a phenyl 
pyrazoline derivative. See, e.g., page 9, paragraph [0041] of the specification. For at 
least these reasons, Applicants assert that at least the elected species of phenyl pyrazoline 
derivatives specified in claim 8 is allowable. Accordingly, Applicants respectfully 
request that the Examiner reconsider and withdraw the enablement rejection of at least 
claim 8. 

D. Claim 9 

The above notwithstanding, the Examiner indicated in the Office Action that the 
specification is "enabled for the treatment of elevated serum triglycerides using one 5- 
lipoxygenase inhibitor, BW755c." Office Action dated June 4, 2009 at page 3. Claim 9 
depends indirectly from claim 5 and specifies that the 5-lipoxygenase inhibitor is 4,5- 
dihydro-l-(3-(trifluoromethyl)phenyl)-lH-pyrazol-3-amine (BW 755c). As such, it is 
Applicants' understanding that at least claim 9 falls within the scope of subject matter 
that the Examiner finds enabled by the specification. Thus, Applicants respectfully 
request that the enablement rejection of at least claim 9 be reconsidered and withdrawn. 

III. Rejection Under 35 U.S.C. § 112, Second Paragraph - Definiteness 

At page 2 of the Office Action, the Examiner rejected claims 4, 5, 8, 9, 14 and 15 
as allegedly being indefinite. Specifically, the Examiner indicates that the term 
"derivative" is indefinite because it is unclear how far one can deviate from the parent 
compounds. Office Action at page 2. Applicants respectfully traverse the rejection. 
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While the term "derivative" by itself may be indefinite, the term as used in the 

present claims is linked to compounds having a specified structural class, and the 

compounds within the specific structural class must also (1) be a 5 -lipoxygenase 

inhibitor and (2) reduce elevated serum triglycerides. As discussed above, the 

specification provides, and one of ordinary skill would know, numerous illustrative 

examples of compounds within the claimed groups of derivatives, methods of making the 

claimed groups of derivatives, that the claimed groups of derivatives inhibit 

lipoxygenase, and methods for testing the effects of such compounds on elevated serum 

triglycerides. 

Further, Applicants assert that that the term "derivative" was used in art at the 
time the present application was filed in the context of the claimed groups of compounds. 
For example, with regard to the acetohydroxamic acid derivatives specified in the claims, 
Applicants note that U.S. Patent No. 4,738,986 identifies the disclosed compounds as 
"hydroxamic acid aryl derivatives" and that U.S. Patent No. 4,713,395 identifies the 
disclosed compound as an "acetohydroxamic acid derivative." See Exhibit A at col. 1, 
line 8 and Exhibit B at Abstract, respectively. Therefore, by describing the claimed 
groups of compounds as "derivatives," Applicants are in fact using the terminology used 
in the art to describe such groups of compounds. 

For at least these reasons, one of ordinary skill in the art would have recognized 
the groups of derivatives of the present claims based on the known use of such 
derivatives as inhibitors of the lipoxygenase pathway, the numerous illustrative examples 
in the art of such compounds, the known methods in the art of making such compounds, 
and the known use of the term "derivative" to describe such compounds. Therefore, for 
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at least these reasons, Applicants assert that one of ordinary skill in the art would clearly 

know the metes and bounds of the claimed derivatives. 

Accordingly, Applicants submit that this terminology is definite and respectfully 

request that the rejection be reconsidered and withdrawn. 

IV. First Supplemental Information Disclosure Statement 

Applicants note that the Examiner has not provided an initialed copy of the Form 
PTO-1449 accompanying the First Supplemental Information Disclosure Statement filed 
June 22, 2004. Applicants respectfully request that the Examiner return a copy of the 
initialed Form PTO-1449 to Applicants and indicate that the documents cited on the form 
have been considered. 
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Conclusion 

All of the stated grounds of rejection have been properly traversed, 
accommodated, or rendered moot. Applicants therefore respectfully request that the 
Examiner reconsider all presently outstanding rejections and that they be withdrawn. 
Applicants believe that a full and complete reply has been made to the outstanding 
Office Action. Upon the identification of otherwise allowable subject matter in a generic 
or linking claim, Applicants request that the Examiner examine any remaining unelected 
species, according to 37 C.F.R. § 1.141(a). 

If the Examiner believes, for any reason, that personal communication will 
expedite prosecution of this application, the Examiner is invited to telephone the 
undersigned at the number provided. Prompt and favorable consideration of this 
Amendment and Reply is respectfully requested. 

Respectfully submitted, 

Sterne, Kessler, Goldstein & Fox p.l.l.c. 

Lori M. Brandes 
Attorney for Applicants 
Registration No. 57,772 

Date: .. ff ;| > vij O L 2of0 

1 100 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 371-2600 

1094222_1.DOC 
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Ar — (L — Ar')q — (X)t — (Y)p — Q (I) 

wherein: 

k, p and q are independently 0 or 1; 
Ar represents either: 

(i) naphthyl, tetrahydronaphthyl, pyridyl or 

(ii) phenyl, optionally substituted, 

L is selected from — (CH 2 )r— (where r is 1-4), — O— . 
— CH2O— , — CH2S— , -OCH2— , -CONH-, 
— NHCO— , —CO— and — CH 2 NH — , and, 

Ar' represents phenylene, thienylene or pyridylene op- 
tionally substituted, 

X represents oxygen, sulphur or carbonyl, 

Y is Ci-io alkylene or Ci-io alkenylene; 

Q represents a non-cyclic moiety selected from groups 
of formula 

OR 1 

/ 

-(CO)„N^ 

(CO) m R 2 

in which one of m and n is 0 and the other is 1, R' and 
R 2 is selected from hydrogen, C1-4 alkyl, amino, C1-4 
alkylamino, di-CMalkylamino, C5.7 cycloalkylamino, 
C5.7 cycloalkyl (C1-4 alkyl) amino, anilino, N-C1.4 
alkylanilino 

or Q represents a cyclic moiety selected from 1- 
hydroxy- 1 ,3-dihydroimidazol-2-one and groups of 
formula 

L 

in which Z represents a C2-5 alkylene chain in which 
one of the carbon atoms may be replaced by a hetero 
atom; and salts thereof. 

6 Claims, No Drawings 
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N-(3-PHENOXYCLNNAMYL)ACETOHYDROX- 
AMIC ACID 

This is a division of application Ser. No. 838,534 filed 5 
Mar. 11, 1986. 

The present invention relates to certain compounds 
which are hydroxamic acid aryl derivatives, to methods 
of preparing such compounds, compositions containing 
them and to their use in medicine and in other applica- 
tions. 

A class of agents defined in European patent specifi- 
cation no. EP 0 055 418 are described therein as dual 
inhibitors of the lipoxygenase and cyclo-oxygenase J5 
enzymes of the mammalian arachidonic acid metabo- 
lism and were found to exhibit anti-inflammatory and 
related activities. Other compounds which have been 
described as lipoxygenase and/or cyclo-oxygenase in- 
hibitors include certain naphthyloxy derivatives (eg as 2 q 
described in U.S. Pat. No. 3,740,437 or in Proc. Ann. 
Symp. Inst. Basic Med. Sci, Royal College of Surgeons 
of England, October 1982, pp 263-274). Compounds 
described in the latter reference include the compound 
known as nafazatrom. . 25 

We have now found that unexpectedly, subject to the 
provisos (explicit and implicit) set forth below, the com- 
pounds of formula (I) as defined hereinbelow, are par- 
ticularly advantageous inhibitors of the lipoxygenase 
and/or cyclooxygenase enzymes and have useful medi- 30 
cal prophylactic and therapeutic properties, as well as 
cerain non-medical uses. 

The definition of formula (I) 

Ar-(L-Ar') f -(X)fr-CY) p -Q 0) 35 

is thus: 

k, p and q are independently 0 or 1, provided that when 

k is 1 then p must also be 1; 
Ar represents either: 40 

(i) naphthyl, tetrahydronaphthyl or pyridyl, any of 
which is optionally substituted by one or more 
substituents independently selected from Cm alkyl 
(which may itself optionally be substituted by one 
or more halogen atoms), Cm alkoxy, halo, nitro, 45 
amino, carboxy, Ci^alkoxycarbonyl and hydroxy, 

or 

(ii) phenyl optionally substituted by one or more 
substituents idependently selected from phenyl J0 
(optionally substituted by one or more substituents 
independently selected from those specified as op- 
tional substituents in (i) above) and said optional 
substituents specified in (i) above; 

L is selected from — (CH2),-— (where r is 1-4), — O— , 55 
— CH2O— , — CH 2 S— , — OCH2— , — CONH— , 
— NHCO— , —CO— and — CH 2 NH— , and, 
Ar' represents phenylene, thienylene or pyridylene, 
any of which may be optionally substituted by one 
or more substituents independently selected from go 
those specified as optional substituents in definition 
(i) of Ar; 

X represents oxygen, sulphur or carbonyl, provided 
that at least one atom separates said carbonyl group 
from any carbonyl group in Q as defined below; 65 

Y is Cmo alkylene or Q.10 alkenylene; 

Q represents a non-cyclic moiety selected from groups 
of formula 



OR' 

/ 

— (CO)„N 

(CO) m R 2 

in which one of m and n is 0 and the other is 1, 

and when n is 1 and m is 0, R 1 and R 2 are independently 
selected from hydrogen and Chalky!, with the possi- 
bility that R 2 can also be C5.7 cycloalkyl, 

or when n is 0 and m is 1, R 1 is independently selected 
from hydrogen, Cm alkyl, groups as defined for Ar 
above and groups of formula —COR 3 in which R 3 is 
selected from C1.4 alkyl (optionally substituted by a 
carboxy or Ci^alkoxycarbonyl group) and groups of 
formula — N(R 4 )R 5 in which R 4 is hydrogen or C 1.4 
alkyl and R 5 represents hydrogen C 1.4 alkyl or phenyl 
optionally substituted by one or more substituents 
independently selected from those specified as op- 
tional substituents in the definition (i) of Ar, 

and R 2 is selected from hydrogen, Cm alkyl, amino, 
Cm alkylamino, di-CM alkylamino, C5-7 cycloalk- 
ylamino, C5-7 cycloalkyl (Cm alkyl) amino, anilino, 
N— Cm alkylanilino and groups as defined for Ar 
above; 

or Q represents a cyclic moiety selected from 1- 
hydroxy-l,3-dihydroimidazol-2-one and groups of 
formula 

-a 

N 
I 

OH 

in which Z represents a C2.5 alkylene chain in which 
one of the carbon atoms may be replaced by a hetero 
atom; and physiologically acceptable salts thereof 
and salts thereof; 

with the proviso that: 

when q is 0, k is 0 or 1 and p is 1, Ar is phenyl or naph- 
thyl, either being optionally substituted by one or 
more substituents as specified in definition (i) of Ar, 
and X is oxygen or sulphur (in the case when k is 1) 
Y is "Cmo alkylene and Q represents said non-cyclic 
moiety as hereinbefore defined in which one of R 1 
and R 2 is hydrogen or Cm alkyl; 

then the other of R 1 and R 2 is neither hydrogen nor Cm 
alkyl. 

The unexpected advantages we have found in com- 
pounds of formula (I) and their salts are selected from 
one or more of the following, namely: surprisingly high 
potency, surprising oral efficacy, surprising efficacy by 
inhalation and surprisingly long duration of action. 

It should be appreciated that we make no claim to 
those compounds of formula (I) and their salts, pro- 
cesses for their preparation, compositions containing 
them and their use, which are not novel having regard 
to following references: 
(a) Patent Specifications: 

EP 0 161 939 A 

GB 1 226 344 GB 1 427 114 

GB 1 278 739 GB 1 437 783 

GB 1 315 830 GB 1 444 492 

GB 1 382 996 GB 2 047 234 A 
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GB 1 396 726 the ambit of the present invention, either for use in 

non-medical applications such as further described 

US 3 600 437 US 3 972 934 hereinbelow, or as may be used in the preparation of 

US 3 821 289 US 3 978 116 compounds of formula (I) and their physiologically 

US 3 890 377 5 acceptable salts. 

JP 57035543 JP 57062239 When Ar represents optionally-substituted naphthyl, 

(b) Literature references: this may represent naphth- 1-yl or naphth-2-yl, although 

Tetrahedron 1970 26 (23) 5653-64 the latter is generally preferred. 

Fur. J. Med. Chem. Chimica. Therapeutica 1975 10 when Ar represents optionally substituted tetrahy- 

(2) 125-128 . . , n „ , , !0 dronaphthyl. 5, 6, 7, 8-tetrahydronaphth-l- and -2-yl are 

Fur. J. Med. Chem. Chimica. Therapeutica 1970 13 prefel £ ed> especially -2-yl. 

t @? 211 ~r! 3 t- . moff , n n When Ar represents optionally substituted pyridyl, 

J. Chem. Eng. Data 1985 30 237-9 . . _ . . £ . . . , v n J , v ' 

Chem. Biol. Hydroxamic Acids [Proc. Int. Symp.] Py " d / y ? "« Preferred. 

1981 51-62 15 When q is 1 and Ar represents optionally substituted 

Arzneim. Forsch. 1978 28 (1 1) 2087-92 phenylene, -L- and -(X)*- are preferably meta- or 

Thus for example, European patent specification 0 para-substituted relative to one another on the phenyl 

161 939 A discloses a genus of compounds which are nn ,f" . , , . „ . 

alleged to be anti-allergic and anti-asthmatic inhibitors when 1 ,s 1 and Ar represents optionally substituted 

of delta-5 lipoxygenase. This genus embraces com- 20 thienylene, — L- and -(X)*— are preferably attached 

pounds of formula (I) as hereinbefore defined which in the 1- and the 5-positions of the phenylene ring, 

inter alia, are excluded by the proviso that: When q is 1 and Ar' represents optionally substituted 

when Q represents said non-cyclic moiety as hereinbe- pyridylene, — L— and — (X)*— are preferably attached 

fore defined. in the 1- and the 6-positions of the pyridyline ring. 

(1) then when n is 1 and m is 0, 25 When Q represents a group of formula 
when q is 0 and Ar is as definition (ii) or q is 1, Ar is 

as definition (i) and L is — CH2— , — O— or — CH- 
2O— and Ar' is phenylene optionally substituted as 
defined, 

then at least one of k and p must be 1; 30 

(2) and when n is 0 and m is 1, 
when R 1 is hydrogen or Cm alkyl and R 2 is phenyl 

optionally substituted by a single substituent se- 
lected from Cm alkyl, Cm alkoxy and phenyl op- and Z contains a hetero-atom, this may be sulphur, 
tionally substituted by one or more substituents 35 oxygen or nitrogen (— NH— ). However, preferably, Z 
independently selected from these specified as op- contains 3 carbon atoms. This includes the case when Z 
tional substituents in definition (i) of Ar, does not contain a hetero atom. Of these compounds 
then at least one of k and p must be 1, and in the case and salts, especially preferred are those wherein Q rep- 

vvhen k is 0 and p is 1, Y must be Ci-ioalkenylene. resents -5-pyrrolidin-2-one. 

U.S. Pat. No. 3,600,437 discloses a genus of com- 40 One preferred sub-class of the compounds of formula 

pounds said to be anti-inflammatory, analgesic and anti- (i) comprises those compounds wherein 

pyretic agents. This genus embraces compounds of qisOandpisl; 

formula (I) as hereinbefore defined which are excluded Ar repreS ents naphthyl optionally substituted by one or 

by the proviso that: more su bstituents independently selected from those 

when q and p are 1, k is 0, Ar is unsubstituted phenyl, L 45 deflne d m definition (i) of Ar; 

L S 7°T' 9 * said non - c y clic mo ^y as hereinbefore x(in the case when k is 1} is oxygen; and 

defined, m is 0 and n is 1, L and -00,13 are metasub- Q ig sajd non . cyclic moiety as hereinbefore defined in 

stituted relatrye to one another on the Ar Ar ,s which n is 0> m is j ^ R 2 is Cm alkyl; and salts 

phenylene and is unsubstituted or bears a substituent thereof 

selected from hydroxy, amino, nitro, halo, methyl, 50 . ' -„ii„ „„ f „„^, f „„„„„., A « „„a 

ethyl, and C,- 3 alkoxy and/or a substituent selected , An e i P . eC f Y , T ' f I T , com P ounds and 

from hydroxy, halo, methyl and ethyl, R 2 is hydrogen sa ! tS wlth : n , the J a " er defin< ? °f ; class P" ses those 

or C,i alkyl and Y is a group of formula -CH- wh f^ n 15 hydrogen and R 2 is methyl. This group 

G-(CH 2 ). S - in which G is hydrogen or C,. 5 alkyl mcI " des impounds and salts wherein Ar is unsubsti- 

and s is 0-3; 55 tuted - J , , , . „ 

then Ri is C M alkyl. 1 and P m 1 and k 15 °- 

The aforementioned U.S. Pat. No. 3,600,437 also Anoth er preferred sub-class of the compounds of 

discloses inter alia, the individual compound 2-(3- formula (I) comprises those compounds wherein 

phenoxyphenyl)propionohydroxamic acid. A* represents phenyl optionally substituted by one or 

Throughout this specification, unless indicated to the 60 more substituents independently selected from those 

contrary, alkyl and alkyl-containing moieties (such as defined in definition (ii) of Ar; 

alkylene and alkoxy) can be either straight or branched. L is — O — or — CH2O — ; 

Alkyl of 1-4 carbon atoms whether alone or part of Ar' is phenylene optionally substituted by one or more 

another moiety comprises methyl, ethyl, n-propyl, iso- substituents independently selected from those de- 

propyl, n-butyl, iso-butyl and t-butyl. For use in medi- 65 fined in definition (i) of Ar; 

cine, the salts of the compounds of formula (I) are those and Q is said non-cyclic moiety as hereinbefore defined, 

salts which are physiologically acceptable. However, provided that when L is — CH 2 Q — and y is Ci_6alkeny- 

non-physiologically acceptable salts are included within lene, then m is I and n is 0; and salts thereof. 
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An especially preferred group of compounds and 
salts within the latter defined sub-class comprises those 
wherein Ar and/or Ar' are substituted only by one or 
two fluorine atoms or both are unsubstituted, and R 2 is 
Ciaalkyl, particularly methyl. Of this group, meta- or 
para-relative substitution of L and — (X)k — on Ar' is 
preferred. 

Included within the general class of the compounds 
of formula (I) and their salts are the following which we 
may claim separately, namely those wherein: 

(i) k is 1 and X represents oxygen; 

(ii) k is 1 and X represents sulphur; 

(iii) Q represents said non-cyclic moiety and m is 0 and 
nis 1; 

(iv) Q represents said non-cyclic moiety and m is 1 and 
n is 0; 

(v) Q represents a cyclic moiety as hereinbefore de- 

(vi) qis'o; 

(vii) q is 1; 

(viii) q is 1 and — L — is selected from — O — , — CH- 
2 0— -, — CH 2 S— , — NHCO— and —CO—; 

(ix) Ar' is optionally substituted phenylene; 

(x) Ar' is optionally substituted thienylene; 

(xi) Ar' is optionally substituted pyridylene; 

(xii) Ar is optionally substituted naphthyl; 

(xiii) Ar is optionally substituted tetrahydronaphthyl; 

(xiv) Ar is optionally substituted pyridyl; 

(xv) k is 0; 

(xvi) p is 0; 

(xvii) p is 1 and Y is Ci-io alkylene; 

(xviii) p is 1 and Y is Ci-io alkenylene; 

(xix) any two or more of (i)-(xviii) together in combina- 
tion, provided the combination is compatible with the 
provisos contained within formula (I) as hereinbefore 
defined. 

Preferred compounds of formula (I) include 3- 
phenoxy-N-methylcinnamohydroxamic acid, N-(3- 
phenoxycinnamyl)acetohydroxamic acid, N-(4-ben- 
zyloxybenzyl)acetohydroxamic acid, N-[2-(5,6,7,8-tet- 
rahydro-2-naphthyloxy)ethyl]acetohydroxamic acid 
and N-(5,6,7, 8-Tetrahydro-2-naphthylallyl)acetohy- 
droxamic acid. Salts of the latter compounds are also 
preferred. 

Examples of other compounds of formula (I) and 
their salts include the following and salts thereof. 
l-Hydroxy-5-[2-(2-naphthyl)ethyl]pyrrolidin-2-one 
5,6-Dihydro-N-hydroxy-5-phenyl-l,4-thiazin- 

3(2H,4H)-one 
5,-[2-(4-Biphenyl)ethyl]- 1 -hydroxy-2-pyrrolidone 
5,6-Dihydro-4-hydroxy-6-(l-naphthyl)- 1 ,4-thiazin- 

3(2H,4H)-one 
6-(4-Biphenyl)-5,6-dihydro-4-hydroxy-l,4-thiazin- 

3(2H,4H)-one 
5-(4-Biphenylyl)-l-hydroxy-2-pyrrolidone 
l-Hydroxy-5-(4-isobutylphenethyl)-2-pyrrolidone 
l-Hydroxy-5-phenefhyl-2-pyrrolidone 
l-Hydroxy-5-(3-phenylpropyl)-2-pyrrolidone 
l-Hydroxy-5-[3-(6-methoxy-2-naphthyl)butylj-2-pyr- 

rolidone 

5,6-Dihydro-4-hydroxy-6-[l-(6-methoxy-2-naphthyl)e- 
thyl]- 1 ,4-thiazin-3-(2H,4H)-one 

5- [3-(2-Fluoro-4-biphenyl)butyl]-I-hydroxy-2-pyrroli- 
done 

6- [l-(2-Fluoro-4-biphenyl)ethyl]-5,6-dihydro-4- 
hydroxy-l,4-thiazin-3(2H,4H)-one 

l-Hydroxy-5-[3-(4-isobutylphenyl)butyl]-2-pyrrolidone 
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5,6-Dihydro-4-hydroxy-6-[l-(4-isobutylpheny!)butyi]- 

l,4-thiazin-3-(2H,4H)-one 
N-[l-(4-biphenylyl)ethyl]acetohydroxamic acid 

4- (4-biphenylyl)-N-methyl-4-oxobutanohydroxamic 
5 acid 

2-(2-fluorobiphenyl-4-yl)-N-methylpropanohydrox- 
amic acid 

N-[2-(2-Fluoro-4-biphenylyl)propyl]acetohydroxamic 
acid 

10 4-{2-Fluoro-4-biphenylyl)-N-methylpentanohydrax- 
amic acid 

5- (4-Biphenylyl)-N-methyl5-oxopentanohydroxamic 

N-[2-(4-Biphenylyloxy)ethyl]acetohydroxamic acid 
15 N-[2-(4-Biphenylyloxy)ethyl]isobutyrohydroxamic acid 
N-[3-(4-Biphenylyloxy)propyl]acetohydroxamic acid 

2- (4-Biphenylyloxy)-N-methylacetohydroxamic acid 

3- (4-Biphenylyioxy)-N-methylpropionohydroxamic 
acid 

20 7-(4-Biphenylyloxy)-N-methylheptanohydroxamic acid 
3-(4-Biphenylyl)-N-methylpropionohydroxamic acid 
5-(4-Biphenylyl)-N-methylpentanohydroxamic acid 
N-Methyl-2-(5,6,7,8-tetrahydro-l-(or 2-)naphthox- 
y)acetohydroxamic acid 
25 N-Methyl-3-(5,6,7, 8-tetrahydro- 1 -(or 2-)naphthoxy)- 
propionohydroxamic acid 
N-Methyl-7-(5,6,7, 8-tetrahydro- 1 -(or 2-)naphthoxy)- 

heptanohydroxamic acid 
Methyl N-methyl-3-(5,6,7,8-tetrahydro-l-(or 2-)naph- 
30 thoxy)propionohydroxamate 

N-[3-(5,6,7,8-tetrahydro-l-(or 2-)naphthoxy)propyl- 

]acetohydroxamic acid 
N-[6-(5,6,7,8-tetrahydro-l-(or 2-)naphthoxy)hexyl- 
]acetohydroxamic acid 
35 N-[2-(5,6,7,8-tetrahydro-l-(or 2-)naphthoxy)ethyl- 
]isobutyrohydroxamic acid 
N-Methyl-3-(5,6,7,8-tetrahydro-l-(or 2)naphthyl)pro- 

pionohydroxamic acid 
N-Methyl-5-(5,6,7,8-tetrahydro-l-(or 2-)naphthyl)pen- 
40 tanohydroxamic acid 

N-[3-(5,6,7,8-tetrahydro-l-(or 2-)naphthyl)propyl- 

]acetohydroxamic acid 
N-[5-(5,6,7,8-tetrahydro-l-(or 2-)naphthyl)pentyl- 
]acetohydroxamic acid 
45 N-[3-(5,6,7,8-tetrahydro-l-(or 2-)naphthyl)propyl- 
Jisobutyrohydroxamic acid 
N-[2-(2-naphthyloxy)ethyl]benzohydroxamic acid 

2- Benzyloxy-N-methylbenzohydroxamic acid 
N-methyl-3-benzyloxybenzohydroxmic acid 

50 4-benzyloxy-N-methylbenzohydroxamic acid 

N-methyl-3-(2-naphthyloxymethyl)benzohydroxamic 

3- (2-biphenylyloxymethyl)-N-methylbenzohydroxamic 

55 4-(4-biphenylyloxymethyl)-N-methylbenzohydroxamic 
acid 

N-methyl-2-[5-methyl-2-(4-methylphenylcarbamoyl)- 

phenoxyjacetohydroxamic acid, 
N-[l-(4-benzyloxy-2-hydroxyphenyl)ethyl]-acetohy- 
60 droxamic acid 

N-(2-benzyloxybenzyl)acetohydroxamic acid, viscous 

oil 

2-(3-benzoylphenyl)-N-methylpropionohydroxamic 
acid 

65 N-methyl-4-(3-propoxybenzoyl)benzohydroxamic acid 
N-[4-(l-naphthylmethoxy)benzl]acetahydroxamic acid 
N-(3-phenoxybenzyl)acetohydroxamic acid 
N-(3-benzyloxybenzyl)acetohydroxamic acid 
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N-methyl-3-(l-naphthyloxymethyl)benzohydroxamic 
acid 

3- benzylamino-N-methylbenzohydroxamic acid 

4- benzyIamino-N-methyIbenzohydroxamic acid 

5- benzyloxy-2-hydroxy-N-methylbenzohydroxamic 5 
acid 

4-benzyloxy-2-hydroxy-N-methylbenzohydroxamic 
acid 

4- benzamido-N-methylbenzohydroxamic acid 
3-benzamido-N-methylbenzohydroxamic acid 10 

3- benzoyl-N-methylbenzohydroxamic acid 

5- benzoyioxy-N-methylthiophen-2-carbohydroxamic 
acid 

4- benzoyloxy-N-methylthiophen-2-carbohydroxamic 
acid 15 

3-(biphenyl-2-yloxymethyl)-N-methylbenzohydrox- 
amic acid 

N-methyl-3-(l -naphthyl)propenohydroxamic acid 
N-methyl-4-methylcinnamohydroxamic acid 
2-benzyloxy-N-methylcinnamohydroxamic acid 20 
N-Methyl-3-trifluoromethylcinnamohydroxamic acid 
N-Methyl-3-phenoxybenzohydroxamic acid 
N-Methyl-4-phenoxybenzohydroxamic acid 
2-(4-Biphenylyl)-N-methylpropanohydroxamic acid 
N-Methyl-3-(3-propoxybenzoyl)benzohydroxamic acid 25 
N-(Cyclohexyl)-2-[4-(2-methylpropyl)phenyl]- 

propanohydroxamic acid 
N-Methyl-3-(2-naphthyl)propenohydroxamic acid 
2-(2-Fluorobiphenyl-4-yl)-N-cyclohexylpropanohy- 

droxamic acid 30 
2-(2-Fluorobiphenyl-4-yl)-N-t-butylpropanohydrox- 

amic acid 

N-(l,l-Dimethylethyl)-3-phenoxycinnamohydroxamic 



2-(4-Biphenylyloxy)-N-methylpropanohydroxamic acid 35 
N-[l-(4-Biphenylyl)ethyl]acetohydroxamic acid 
N-(4-Biphenylylmethyl)acetohydroxamic acid 
N-[4- : (2-Naphthylmethoxy)benzyl]acetohydroxamic 
acid 

N-(4-Phenoxybenzyl)acetohydroxamic acid 40 
N-(4-Benzyloxybenzyl)pivalohydroxamic acid 
2-(2-Fluoro-4-biphenylyl)-N-isopropylpropanohydrox- 
amic acid 

N-(4-Benzyloxybenzyl)-2-methylpropanohydroxamic 

acid 45 
N-(4-Phenylcarbamoyibenzyl)acetohydroxamic acid 
N-{(2',4'-Difluoro-4-biphenylyl)methyl]acetohydrox- 
amic acid 

N-[l-(2',4'-Difluoro-4-biphenylyi)ethyl]-2,2-dimethyl- 
propanohydroxamic acid 50 

N-[4-(4-Biphenylylmethoxy)benzyl]acetohydroxamic 
acid 

N-[4-(2,4-DifluorobenzyIoxy)benzyl]acetohydroxamic 
acid 

N-[4-(2,4-Difluorobenzyloxy)benzyl]ptvalohydroxamic 55 
acid 

N-[5,6,7,8-Tetrahydro-2-naphthyl)methyi]acetohy- 

droxamic acid 
N-[2-(5,6,7,8-Tetrohydro-2-naphthyloxy)ethyl3- 

pivalohydroxamic acid 60 
N-(5,6,7,8-Tetrahydro-2-naphthylaIlyl)pivalohydrox- 

amic acid 

N-(5,6,7,8-Tetrahydro-2-naphthylmethyi)pivalohy- 
droxamic acid 

N-[2-(2',4'-Difluoro-4-biphenyl)ethylacetohydroxamic 65 
acid 

N-(4-Isobutylbenzyl)acetohydroxamic acid 
N-[ 1 -(4-Biphenyl)ethyl]pivalohy droxamic acid 



N-[(4-Biphenylyi)methyi]pivalohydroxamic acid 

5- [2-(4-Benxyloxyphenyl)ethyl]-l-hydroxy-2-pyrroii- 
done 

5,6-Dihydro-4-hydroxy-6-(2-naphthyl)- 1 ,4-thiazin- 
3(2H,4H)-one 

6- (4-Benzyloxyphenyl)-5,6-dihydro-4-hydroxy- 1 ,4-thia- 
zin-3(2H,4H)one 

l-Hydroxy-l-[2-(2-naphthyloxy)ethyl]-3-phenylurea 
N-(4-Benzyloxybenzyl)-N-hydroxy-N-methyIurea 
3-(4-Benzyloxybenzyl)- 1 ,3-dihydro- 1 -hydroxyimidazol- 
2-one 

I,3-Dihydro-l-hydroxy-3-(4-phenylbenzyl)imidazol- 
2-one 

N-(4-Benzyloxybenzyl)-0-methylcarbamoylacetohy- 

droxamic acid 
N-[2-(2-Naphthylthio)ethyl]-N-(phenylcarbamoylox- 

y)acetamide 
N-[4-(Benzyloxybenzyl)-0-(methylcarbamoyl)- 

pivalohyroxamic acid 
N-(4-Benzyloxybenzyl)-0-(2,2-dimethylethyl)car- 

bamoylacetohydroxamic acid 
N-(4-Benzyloxybenzyl)-N-(t-butylcarbonyloxy)aceta- 

3- [N-(4-Benzyloxybenzyl)acetamidooxycarbonyl]- 
propanoic acid 

N-[3-(4-Benzyloxyphenyl)prop-2-enyl]acetohydrox- 

N-(3-Phenoxycinnamyl)acetohydroxamic acid 
N-[2-(4-Biphenylyloxy)ethyl]acetohydroxamic acid 

4- (Biphenyl-4-yloxy)-N-methylbut-2-enohydroxamic 
acid 

3-(3-Fluoro-4-phenoxyphenyl)-N-methylprop-2-enohy- 

droxamic acid 
N-[3-(4-Benzyloxyphenyl)prop-2-enyl]acetohydrox- 

amic acid 

N-[4-(2-Pyridyl)benzyl]acetohydroxamic acid 
N-[4-(2,4-Difluorophenoxymethyl)benzyl]acetohy- 

droxamic acid 
N-[4-(2-Pyridyloxy)benzyl]acetohydroxamic acid 
N-(5-Phenoxymethyl-2-thienylmethyl)acetohydrox- 

3-(4-Fluoro-3-phenoxyphenyl)-N-methylprop-2-enohy- 

droxamic acid 
N-(6-Phenoxy-2-pyridylmetbyl)acetohydroxamic acid 
N-[3-(4-Fluoro-3-phenoxyphenyl)prop-2-enyl]acetohy- 

droxamic acid 
N-[4-(Benzylthio)benzyl]acetohydroxamic acid 
N-[3-(2-Pyridyloxy)benzyl]acetohydroxamic acid 
N-[3-(4-Fluoro-3-phenoxyphenyl)prop-2-enyl]-N- 

hydroxy-N'-methylurea 
N-[3-(4-Fluoro-3-phenoxyphenyl)prop-2-enyl]-N- 

hydroxy-N'-t-butylurea 
N-[3-(4-Fluoro-3-phenoxyphenyl)prop-2-enyl]-N- 

hydroxy-N'-cyclohexylurea 
N-[3-(4-Fluoro-3-phenoxyphenyl)prop-2-enylj-N- 

hydroxy-N'-phenylurea 
N-{Biphenyl-4-ylmethyl)-N-hydroxy-N'-methyiurea 
N-(Biphenyl-4-ylmethyl)-N-hydroxy-N'-t-butylurea 
N-(Biphenyl-4-ylmethyl)-N-hydroxy-N'-cyclohex- 

ylurea 

N-(Biphenyl-4-ylmethyl)-N-hydroxy-N'-phenylurea 
N-Hydroxy-N'-methyl-N-[3-(2-pyridyloxy)benzyl]urea 
l-Hydroxy-3-(3-phenoxybenzyl)-l,3-dihydroimidazoi- 
2-one 

l-Hydroxy-3-(6-phenoxy-2-pyridyImethyl)- 1 , 3-dihy- 

droimidazol-2-one 
3-(2-Pyridyloxy)prop-2-enohydroxamic acid 
l-Hydroxy-5-(2-pyridyl)piperazin-2-one 
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N-(2-[4-(2-Pyridylmethoxy)phenoxy]ethyl)acetohy- 

droxamic acid 
N-(2-[3-(2-Pyridylmethoxy)phenoxyjethyl)acetohy- 

droxamic acid 

N-(2-[4-(Benzyloxy)phenoxy]ethyl)acetohydroxamic 5 
acid 

N-[4-Fluoro-2-phenoxyphenyl)methyl]-N-hydroxy-N'- 
methylurea 

N-[4-Fluoro-3-phenoxyphenyl)methyl]-N-hydroxy-N'- 
phenylurea 10 

N-[3-(Biphenyl-4-yl)prop-2-enyl]-N-hydroxy-N'- 
methylurea 

N-[3-(Biphenyl-4-yl)prop-2-enyl]-N-hydroxy-N'- 
phenylurea 

N-[(4-Benzyloxyphenyl)methyl]-N-hydroxyurea 1 5 

N-[(4-Benzyloxyphenyl)methyl]-N-hydroxy-N'- 
methylurea 

N-[4~hydroxybenzyloxy)benzyl]acetohydroxamic acid 
N-[4-(4-pyridylmethoxy)methyl]acetohydroxaraic acid 
3-[(4-Fluoro-3-phenoxyphenyl)methyl]-l-hydroxy-l,3- 20 

difaydroimidazol-2-one 
3-[(2-Fluorobiphenyl-4-yl)methyl]-l-hydroxy-l,3-dihy- 

droimidazol-2-one 
l-Hydroxy-3-[3-(4-phenoxyphenyl)prop-2-enyl]-l,3- 

dihydroimidazol-2-one 25 
3-]4-(4-Fluoro-3-phenoxyphenyl)prop-2-enyl]-l- 

hydroxy-l,3-dihydroimidazol-2-one 

Further examples of compounds of formula (1) in- 
clude each and every specific compound listed below: 
N-Methyl-3-(Ar)acrylohydroxamic acid, 30 
N-Methyl-5-(Ar)-2,4-pentadienohydroxamic acid, 
N-Methyl-4-(4-isobutylphenyl)-2-butenohydroxamic 

acid, 

N-[3-(Ar>2-propenyl]acetohydroxamic acid and 
N-[3-{Ar)-2-propenyljisobutyrohydroxamic acid 35 
wherein Ar represents 

(i) 1 (or 2)-naphthyl 

(ii) 4-isobutylphenyl 

(iii) 4-biphenylyl 

(iv) 2 (or 3 or 4)-benzyloxyphenyl 40 

(v) phenyl or 

(vi) 4-methylphenyl ' 

It should be appreciated that any compound in the 
foregoing list may be claimed alone or with one or more 
of the others as constituting a preferred aspect of the 45 
present invention. 

Subject to any limitations expressed implied herein, 
the present invention also provides any compound of 
formula (I) (as hereinbefore defined) or physiologically 
acceptable salt thereof for use as an inhibitor of the 50 
lipoxygenase and/or cyclo-oxygenase enzymes of the 
mammalian arachidonic acid metabolism, to methods of 
inhibition of such enzyme(s) by administration to a 
mammal of a lipoxygenase and/or cyclo-oxygenase (as 
appropriate) inhibiting amount of any such compound 55 
. or salt, and to use of any such compound or salt in the 
manufacture of lipoxygenase and/or cyclo-oxygenase 
inhibitor (as appropriate) agents. 

Further, and also subject to any limitations expressed 
or implied herein, the present invention also provides 60 
any compound of formula (I) (as hereinbefore defined) 
or physiologically acceptable salt thereof, for use as a 
medical therapeutic and/or prophylactic agent, to 
methods of medical therapeutic and/or prophylactic 
treatment by administration to a mammal of a medically 65 
therapeutic and/or prophylactic (as appropriate) effec- 
tive amount of any such compound or salt, and to use of 
any such compound or salt in the manufacture of medi- 



cal therapeutic and/or prophylactic (as appropriate) 
agents. The kinds of medical therapy and prophylaxis 
pertinent to the foregoing and therefore in that sense 
comprising part of the present invention, are elaborated 
by way of example in the following paragraphs which 
are not intended to be construed as in any way limiting 
the scope of these aspects of said invention. 

By virtue of their lipoxygenase inhibitory properties, 
said compounds and salts find application in the treat- 
ment and/or prophylaxis of any condition where a 
lipoxygenase inhibitor is indicated, especially spasmo- 
genic and allergic conditions and tumors. 

By virtue of their cyclo-oxygenase inhibitory proper- 
ties, said compounds and salts find application in the 
treatment and/or prophylaxis of any condition where a 
cyclo-oxygenase inhibitor is indicated, especially pyre- 
sis and pain. 

By virtue of both their lipoxygenase and cyclo- 
oxygenase inhibitory properties, said compounds and 
salts find application in the treatment and/or prophy- 
laxis of any condition where a dual lipoxygenase/cyclo- 
oxygenase inhibitor is indicated, especially any condi- 
tion involving blood platelet aggregation or inflamma- 
tion. In the case of inflammation, the compounds and 
salts are particularly suited to the treatment and/or 
prophylaxis of conditions associated with infiltration of 
leucocytes into inflamed tissue. 

In determining when a lipoxygenase, cyclo-oxyge- 
nase or dual lipoxygenase/cyclo-oxygenase inhibitor is 
indicated, of course inter alia, the particular condition in 
question and its severity must be taken into consider- 
ation and this determination is ultimately at the discre- 
tion of the attendant physician. 

Examples of the aforesaid spasmogenic conditions are 
those involving smooth muscle tissue, especially airway 
smooth muscle constriction such as intrinsic asthma 
(including intrinsic or idiopathic bronchial asthma and 
cardiac asthma), bronchitis and arterial smooth muscle 
constriction such as coronary spasm (including that 
associated with myocardial infarction, which may or 
may not lead to left ventricular failure resulting in car- 
diac asthma) and cerebral spasm or 'stroke'. Other ex- 
amples include bowel disease caused by abnormal co- 
lonic muscular contraction such as may be termed 'irri- 
table bowel syndrome', 'spastic colon' or 'mucous coli- 
tis'. 

Examples of the aforesaid allergic conditions are 
extrinsic asthma (from which it will be appreciated that 
said compounds and salts are particularly favourable as 
anti-asthmatic agents), allergic skin diseases such as 
eczema having a total or partial allergic origin, allergic 
bowel disease (including coeliac disease) and allergic 
eye conditions such as hayfever (which may addition- 
ally or alternatively affect the upper respiratory tract) 
and allergic conjunctivitis. Examples of the aforesaid 
tumours are skin neoplasms, both benign and malignant. 

Examples of the aforesaid pyretic and painful condi- 
tions include fever associated with infections, trauma 
and injury, malignant disease, and diseases affecting the 
immune system (including anto-immune disease). 

Examples of the aforesaid conditions involving blood 
platelet aggregation are those resulting from thrombo- 
sis, including 'stroke' having a total or partial throm- 
botic origin, coronary thrombosis, phlebitis and phlebo- 
thrombosis (the latter two conditions also possibly 
being associated with inflammation). 
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Examples of the aforesaid conditions involving in- salt thereof for a mammal suffering from, or likely to 

flammation are inflammatory conditions of the lung, suffer from any condition as described hereinbefore is 

joints, eye, bowel, skin and heart. 0.1 /j.g-500 mg of base per kilogram bodyweight. In the 

Inflammatory lung conditions which may be so case of systemic administration, the dose may be in the 
treated and/or prevented include asthma and bronchitis 5 range 0.5 to 500 mg of base per kilogram bodyweight, 
(vide supra) and cystic fibrosis (which may also or alter- the most preferred dosage being 0.5 to 50 mg/kg of 
natively involve the bowel or other tissue). mammal bodyweight for example 5 to 25 mg/kg; ad- 
Inflammatory joint conditions which may be so ministered two or three times daily. In the case of topi- 
treated and/or prevented include rheumatoid arthritis, cal administration, eg. to the skin or eye, a suitable dose 
rheumatoid spondylitis, osteoarthritis, gouty arthritis 10 may be in the range 0.1 ng- 100 jug of base per kilogram, 
and other arthritic conditions. typically about 0.1 fxg/Kg. 

Inflammatory eye conditions which may be so In the case of oral dosing for the treatment or prophy- 

treated and/or prevented include uveitis (including laxis of airway smooth muscle constriction, or asthma 

iritis) and conjunctivitis (vide supra). or bronchitis in general, due to any course, a suitable 

Inflammatory bowel conditions which may be so 15 dose of a compound of formula (I) or physiologically 

treated and/or prevented include Crohn's disease and acceptable salt thereof, may be as specified in the pre- 

ulcerative colitis. ceding paragraph, but most preferably is from is 1 mg to 

Inflammatory skin diseases which may be so treated 10 mg of base per kilogram, the most preferred dosage 

and/or prevented include those associated with cell being from 1 mg to 5 mgAg of mammal bodyweight, 

proliferation, such as psoriasis and eczema (vide supra) 20 for example from 1 to 2 mgAg. In the case of pulmo- 

and dermatitis (whether or not of allergic origin). nary administration for the latter indications, the dose 

Inflammatory conditions of the heart which may be may be in the range of from 2 jug to 100 mg, for example 

so treated and/or prevented include coronary infarct from 20 u.g to 0.5 mg, especially 0.1 to 0.5 mgAg. 

damage. While it is possible for an active ingredient to be 

Other inflammatory conditions which may be so 25 administered alone, it is preferable to present it as a 

treated and/or prevented include tissue necrosis of pharmaceutical formulation comprising a compound of 

chronic inflammation and tissue rejection following formula (I) or a pharmacologically acceptable acid 

transplant surgery. It is also believed that the compound addition salt thereof and a physiologically acceptable 

of formula (I) and their physiologically acceptable salts carrier therefor. Such formulations consitute a further 

• are effective agents in the prophylaxis and/or treatment 30 feature of the present invention. Conveniently, the ac- 

of bacterial and fungal infections, this forming a further tive ingredient comprises from 0.1% to 99.9% by 

. aspect of the present invention in like manner. weight of the formulation. Conveniently, unit doses of a 

It is known in the literature that some compounds formulation contain between 0.1 mg and 1 g of the 

which are cyclo-oxygenase and/or lipoxygenase inhibi- active ingredient. For topical administration, the active 

tors can delay the decay of cut plant matter. Thus, it is 35 ingredient preferably comprises from 1% to 2% by 

now believed that by virtue of their enzyme inhibitory weight of the formulation but the active ingredient may 
effects, the compounds of formula (I) and salts thereof comprise as much as 10% w/w. Formulations suitable 

are also useful for controlling the processes of growth for nasal or buccal administration, (such as self-propell- 

and decay in plants. Thus the present invention also ing powder dispensing formulations described hereinaf- 

: provides the compounds of formula (I) and their salts 40 ter), may comprise 0.1 to 20% w/w, for example 2% 

for use in a method of regulating the growth of, or w/w of active ingredient. 

. .delaying senescence in vegetable matter by application The formulations, both for veterinary and for human 
to said matter of an effective amount of a compound of medical use, of the present invention comprise an active 

formula (I) or a salt thereof. ingredient in association with a pharmaceutically ac- 

The term senescence refers to the process whereby 45 ceptable carrier therefor and optionally other therapeu- 

plant matter decays, especially after being picked, cut tic ingredient(s). The carrier(s) must be 'acceptable' in 

or otherwise removed from its normal growing envi- the sense of being compatible with the other ingredients 

ronment. Vegetable matter includes trees, shrubs, flow- of the formulations and not deleterious to the recipient 

ers and edible vegetables and other food crops. thereof. 

The above method is particularly applicable to flow- 50 The formulations include those in a form suitable for 

ers intended for decorative or display purposes such as oral, pulmonary, ophthalmic, rectal, parenteral (includ- 

carnations, crysanthemums, daisies, begonias, etc. ing subcutaneous, intramuscular and intravenous), intra- 

These include perennial annual and biannual flowers, articular, topical, nasal or buccal administration, 

for example those that grow from bulbs (eg dahlias) or The formulations may conveniently be presented in 

from seed (eg marigolds). The method is also especially 55 unit dosage form and may be prepared by any of the 

suited to use with decorative shrubs and trees, for exam- methods well known in the art of pharmacy. All meth- 

ple those which are displayed when cut, such as chris- ods include the step of bringing the active ingredient 

tmas trees. into association with the carrier which constitutes one 

The compound of formula (I) and their salts may also or more accessory ingredients. In general, the formula- 
be used for the preservation of picked fruits. 60 tions are prepared by uniformly and intimately bringing 

For medical use, the amount required of a compound the active ingredient into association with a liquid car- 
of formula (I) or physiologically acceptable salt thereof rier or a finely divided solid carrier or both, and then, if 
(hereinafter referred to as the active ingredient) to necessary, shaping the product into the desired formula- 
achieve a therapeutic effect will, of course, vary both tion. 

with the particular compound, the route of administra- 65 Formulations of the present invention suitable for 
tion and the mammal under treatment and the particular oral administration may be in the form of discrete units 
disorder or disease concerned. A suitable dose of a such as capsules, cachets, tablets or lozenges, each con- 
compound of formula (I) or physiologically: acceptable taining a predetermined amount of the active ingredi- 
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ent; in the form of a powder or granules; in the form of Self-propelling compositions of the invention may be 
a solution or a suspension in an aqueous liquid or non- either powder-dispensing compositions or compositions 
aqueous liquid; or in the form of an oil-in-water emul- dispensing the active ingredient in the form of droplets 
sion or a water-in-oil emulsion. The active ingredient of a solution or suspension. Self-propelling powder-dis- 
may also be in the form of a bolus, electuary or paste. 5 pensing compositions include a liquid propellant having 

A tablet may be made by compressing or moulding a boiling point of below 65° F. at atmospheric pressure, 

the active ingredient optionally with one or more acces- Generally the propellant may constitute 50 to 99.9% 

sory ingredients. Compressed tablets may be prepared w/w of the composition whilst the active ingredient 

by compressing, in a suitable machine, the active ingre- may constitute 0. 1 to 20% w/w, for example about 2% 

dient in a free-flowing form such as a powder or gran- 10 w/w of the composition. The earner m such composi- 

ules, optionally mixed with a binder, lubricant, inert tions may include other constituents, m particular a 

diluent, surface active or dispersing agent. Moulded liquid non-ionic or solid anionic surfactant, or a solid 

tablets may be made by moulding, in a suitable machine, diluent (preferably having a particle size of the same 

a mixture of the powdered active ingredient and a suit- order as of the particles of active ingredient) or both, 

able carrier moistened with an inert liquid diluent. 15 The surfactant may constitute from 0.01 up to 20% 

Formulations for rectal administration may be in the w/w, though preferably it constitutes below 1% w/w 

form of a suppository incorporating the active ingredi- of the composition. 

ent and a carrier such as cocoa butter, or in the form of Self-propelling compositions wherein the active in- 

an enema. gredient is present in solution comprise an active mgre- 

Formulations suitable for parenteral administration 20 dient, propellant and co-solvent, and advantageously an 

conveniently comprise a sterile aqueous preparation of antioxidant stabiliser. The co-solvents may constitute 5 

the active ingredient which is preferably isotonic with to 40% w/w of the composition, though preferably less 

the blood of the recipient. than 20% w/w of the composition. 

Formulations suitable for intra-articular administra- Compositions of the present invention may also be in 

tion may be in the form of a sterile aqueous preparation 25 the form of aqueous or dilute alcoholic solution, option- 

of the active ingredient which may be in microcrystal- ally a sterile solution, of the active ingredient for use m 

line form, for example, in the form of an aqueous micro- a nebuliser or atomiser. 

crystalline suspension. Liposomal formulations or bio- Formulations of the present invention may also be in 

degradable polymer systems may also be used to present the form of an aqueous or dilute alcoholic solution, 

the active ingredient for both intra-articular and oph- 30 optionally a sterile solution, of the active ingredient for 

thalmic administration. use in a nebuliser or atomiser, wherein an accelerated 

Formulations suitable for topical administration in- air stream is used to produce a fine mist consisting of 

elude liquid or semi-liquid preparations such as lini- small droplets of the solution. Such formulations usually 

ments, lotions, applications; oil-in-water or water-in-oil contain a flavouring agent such as sacchann sodium and 

emulsions such as creams, ointments or pastes; or solu- 35 a volatile oil. A buffering agent and a surface active 

tions or suspensions such as drops. For example, for agent may also be included in such a formulation which 

ophthalmic administration, the active ingredient may be should also contain a preservative such as methylhy- 

presented in the form of aqueous eye drops as, for exam- droxybenzoate. 

pie, a 0.1-1.0% solution. Formulations suitable for ad- Other formulations suitable for nasal administration 

ministration to the nose or buccal cavity include pow- 40 include a coarse powder having a particle size of 20 to 

der, self-propelling and spray formulations such as aero- 500 microns which is administered in the manner m 

sols and atomizers. The formulations, when dispersed, which snuff is taken i.e. by rapid inhalation through the 

preferably have a particle size in the range of 0.1 to nasal passage from a container of the powder held close 

200u U P to nose. 

A 'particularly valuable form of a pharmaceutical 45 In addition to the aforementioned ingredients, the 
composition of the present invention, for use in the formulations of this invention may include one or more 
prophylaxis or treatment of airway smooth muscle con- additional ingredients such as diluents, buffers, flavour- 
striction, or asthma or bronchitis in general, due to any ing agents, binders, surface active agents, thickeners, 
cause, is one suitable for pulmonary administration via lubricants, preservatives eg. methylhydroxybenzoate 
the buccal cavity. Preferably the composition is such 50 (including anti-oxidants), emulsifying agents and the 
that particles having a diameter of 0.5 to 7u., most pref- like. Any other therapeutic ingredient may comprise 
erably 1 to containing active ingredient, are deliv- one or more of the following: antibiotic (e.g. anti-bac- 
ered into the lungs of a patient. Such compositions are terial), anti-fungal and anti-viral agents, and anti-hista- 
conveniently in the form of dry powders for administra- mines (particularly peripherally acting anti-histammes). 
tion from a powder inhalation device or self-propelling 55 However, when such other agent(s) are also present, 
powder-dispensing containers, for example as a self- according to another aspect of the invention, the corn- 
propelling aerosol composition in a sealed container; pound of formula (I) or physiologically acceptable salt 
preferably the powders comprise particles containing thereof and the other agent(s), need not necessarily be 
active ingredient of which particles at least 98% by present as a pharmaceutical formulation as hereinbefore 
weight have a diameter greater than 0.5jx and at least 60 defined, but merely in combination or intimate admix- 
95% by number have a diameter less than 7u.. Most ture, i.e. optionally, a pharmaceutical^ acceptable ear- 
desirably at least 95% by weight of the particles have a rier need not be present. The combination with anti-his- 
diameter greater than lu. and at least 90% by number of famines is particularly favoured for anti-asthmatic use. 
particles have a diameter less than 6u.. Such an anti-histamine may be selected from any com- 

The compositions in the form of dry powders prefer- 65 pound described in European Patent Applications EP 0 

ably include a solid fine powder diluent such as sugar 859 959 A and EP 0 1 17 302 A. The amount and dosage 

and are conveniently presented in a pierceable capsule, regime for such an anti-histamine may be chosen from 

for example of gelatin. any of those recited in the latter two European Specifi- 
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cations. Especially preferred are the anti-histamines gen or an appropriate protecting group) with an appro- 

(E)-3-(6-(3-p yrroiidino- 1 -(4-tolyl)prop- 1 E-enyl(-2- priate acylating agent, and where Z 1 is a protecting 

pyridyl)acryiic acid and (E)-3-(6-(3-pyrrolidino- 1-(4- group, subjecting the reaction product to such condi- 

tolyl)prop-lE-enyl(-2-pyridyl)propionic acid. Another tions and/or reacting with one or more reagents as 

preferred anti-histamine is (E)-l-(4-methylphenyl)-l-(2- 5 appropriate to effect removal of said protecting group; 

pyridyl)-3-py rrolidinoprop- 1 -ene, otherwise known as or; 

triprolidine. (d) for the preparation of compounds of formula (I) in 

For delaying senescence of cut or picked plant mat- which q repre sents a cyclic group as hereinbefore 

ter, or for controlling plant growth, the compounds of defined, treating a compounds of formula (VI) 
formula (I) and their salts re preferably presented in a to 
suitable composition, optionally containing one or more 

other agents for enhancing the freshness of the plants. , Rl ° ( } 

Such compositions include solutions and suspensions of Ar— (L— Ar') 9 — (X)*— 00 P —R n 

the compound in a suitable medium such as an aqueous \ 

medium. 15 R 

The compositions may be applied by immersing part 

(eg the cut end) or whole of the plant or by spraying the (where Ar, Ar', L, X, Y, q, k and p are as hereinbefore 

plants before ar after cutting or picking, or by applica- defined and R'O-R 1 >-R u are chosen to be capable of 

tion to the root structure before or after picking. The cyclisation) with an agent or agents and under such 

compounds may also be applied by being spread on the 2 0 reaction conditions to bring about cyclisation of said 

soil prior to cutting or picking and conveyed to the R 10 -R n -R 12 ; 

plant roots by rainwater, or by other watering means. and optionally if desired, effecting one or more of the 

When applied in aqueous solution, the compounds following interconversions in any desired order: 

may be presented in a concentration of from 1 u.M to (i) when in the compound of formula (I) so formed, any 

1M, for example 100 u-M to 100 mM. A typical concen- 15 of R ! , R 2 and (in the definition of R 1 ) R 4 and R 5 are 

tration might be about 1 mM. hydrogen atoms, converting said compound to a 

The compounds of formula (I) and their salts may be corresponding compound of formula (I) wherein any 

prepared by the following process which (subject to of said hydrogen atoms as desired, are converted to 

any provisos expressed herein) constitutes a further Cm alkyl groups; 

aspect of the present invention: 30 (ii) converting the compound of formula (I) to a corre- 
(a) for the preparation of compounds of formula (I) in sponding salt thereof; 
which Q represents a non-cyclic moiety (as hereinbe- when in the con ,pound of formula (I) so formed, n 
fore defined) in which R 1 represents hydrogen, react- is 0 , m is 1 and R 1 is hydrogen, converting said com- 
ing a compound of formula (II) pound t0 a corre sponding compound of formula (I) 

wherein R 1 is a group of formula — COR 3 as herein- 
before defined; 



R 6 NHOH (II) 



with a compound of formula (III) < iv > ™ hen a compound of formula (I) n is 0 m is 1 and 

v x R' is a group of formula — COR 3 m which R 3 is a 

r7_r8 (HI) Ct-4 alkyl group substituted by carboxy, converting 

40 said compound to a corresponding compound in 

(in which one of R 6 and R 7 is a group R 2 as hereinbefore which R 3 is C1-4 alkyl substituted by C 1 a alkoxycar- 

defined and the other is a group of formula Ar — (- bonyl. 

L— Av')q— (X)k— (Dp— as hereinbefore defined, and In process option (a) above, the compound of formula 

R 8 is a group capable of reacting with the NH group (II) may be used in the form of a salt thereof and the 

in the compound of formula (II) thereby to bring compound of formula (III) for example is an appropri- 

about formation of the corresponding hydroxamic ate mixed anhydride or activated acid such as an acid 

acid or derivative thereof); halide (e.g. the chloride). Preferably, the reaction is 

(b) for the preparation of compounds of formula (I) in effected in a suitable solvent and where the compound 
which Q represents a non-cyclic moiety (as hereinbe- 0 f formula (II) is in the form of a salt, in the presence of 
fore defined) in which Ri represents hydrogen, n is 1 3U a ba se, such as an appropriate amine, to liberate the free 
and m is 0, reacting a compound of formula (IV) hydroxylamine compound in situ. 

Process option (b) may for example be effected in the 

A r-(L-Ar ) r _( X ) Ar -<Y) r -CH=o (iv) presence of a base such as an alkali metal hydroxide or 

(wherein q, k, p, Ar, Ar', L, X and Y are as hereinbefore 55 alkoxide, e.g. sodium hydroxide or sodium methoxide. 
defined) with Piloty's acid, i.e. the compound of for- In P r ° c f s 10 " wher f * e ^ Z ' the c0 ^ 
mula PhS0 2 NHOH, or an appropriate analogue or Pound of formula (V) is a protecting group, his may for 
derivative thereof- example be selected from an acetyl, benzyl, O-benzyl, 

(c) for the preparation of compounds of formula (I) in ^ tetrahydropyranyl, O-tetrahydropyranyl O-t- 
which Q represents a non-cyclic moiety (as hereinbe- 60 butyl and benzoyl. The protecting group may be re- 
fore defined) in which R' represents hydrogen, react- moved by treatment with acid or base or by hydrogena- 
ing a compound of formula (V) ton 85 wl11 readll y be apparent to those skilled in the 

art. In general, suitable protecting groups and methods 
R 9 N(Oz')H (V) for their removal will be found in T. W. Greene, Pro- 

65 tective Groups in Organic Synthesis, Wiley, New York, 
(wherein R 9 is a group R 2 as hereinbefore defined or a 1981. Particular examples of removal of such leaving 
group of formula Ar — (L — Ar') 9 — (X)ic—(Y) P — as groups include removal of an O-benzyl group by hydro- 
hereinbefore defined, as appropriate, and Z 1 is hydro- genolysis over 5% palladium on charcoal at room tern- 
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perature. or removal of O-tetrahydropyranyl with pyri- not all of a number of hydrogen atoms are to be selec- 
dinium para-toluene sulphate in refiuxing methanol. lively alkylated, the conversation may require one or 
When process option (c) is a used to prepare a com- more steps of protection and subsequent deprotection. 
pound of formula (I) wherein Q represents a non-cyclic Optional conversion (ii) conveniently may be ef- 
moiety (as hereinbefore defined) in which n is 0 and m 5 fected by reaction with an appropriate organic or min- 
is 1, R 2 is an amino group or a mono-amine derivative eral acid, or with a base. 

and Z 1 is a protecting group the acylating agent may be Optional conversion (iii) when used for the prepara- 

an isocyanate of formula (VII). tion of compounds wherein R 3 is a group of formula 

— N(R 4 )R 5 , may comprise reacting the compound of 

Q'NCO 0/") io f orrnu i a (I) w ith an appropriate isocyanate, suitably in 

an appropriate solvent such as tetrahydrofuran or tolu- 
(wherein Q 1 is said R 2 group minus the — NH portion) ^ optionally in the presence of a catalyst such as 
and the reaction is effected in a suitable solvent such as j 8 . diazabicyc i 0 [ 5 .4.o]undec-7-ene. 
toluene, optionally at a temperature above ambient. Optional conversion (iii) when used for the prepara- 
When process option (c) is used to prepare a com- I5 tion ^ f compounds wherein R 3 is an alkyl group option- 
pound of formula (I) in which Q represents a non-cychc substituted by a carb oxy group or a Cm alkoxycar- 
moiety (as hereinbefore defined) and R 2 ^erthan as * comprise reacting the compound of 
spec.fied m the precedmg paragraph (whe *her Z . J | V a ^ I0Vliate acylating agent such as 
hydrogen or a protecting group , the acylating agent ^ hydride 0 r a suitable activated acid, for ex- 
may 20 ample an acid haiide such as a chloride. Preferably, the 
activated acid, such as an acid haiide (for example chlo ^ fa & ^ ^ methylene di „ 

" When process option (d) is used to prepare a com- chloride or tetrahydrofuran, suitably at from around 0° 

pound of formula (I) in which Q is a group of formula to ambient temperature. 

y Optional conversation (iv) may be effected by reac- 

25 tion with the appropriate alcohol in the presence of a 
suitable mineral acid such as sulphuric. 

z ^-~^ SaJts derived from ac j ds i nc i ud e the acetate, adipate, 

f \ alginate, aspartate, benzoate, benzenesulphonate, bisul- 

\ ^-=o 30 phate, butyrate, citrate, camphorate, camphorsulphon- 

N ate, cyclopentanepropionate, digluconate, dodecylsul- 

oh phate, ethanesulphonate, fumarate, glucoheptanoate, 
glycerophosphate, hemisulphate, heptanoate, hexano- 

(wherein Z is as hereinbefore defined) one of the groups ate, hydrochloride, hydrobromide, hydroiodide, 2- 

Rl° and R 12 may terminate with a group of formula 35 hydroxyethanesulphonate, lactate, maleate, methane- 

— CO2Q 2 (where Q 2 is hydrogen, amino, Ci-6 alkyl or sulphonate, 2-naphthalenesulphonate, nicotinate, oxa- 

aryl(e.g. phenyl)) and the other then terminates with an late, palmoate, pectinate, persulphate, 3-phenyl-pro- 

appropriate reactive group such as a group of formula pionate, picrate, pivalate, proprionate, succinate, tar- 

— OQ 3 (wherein Q 3 ' is hydrogen or a protecting group such as benzyl trate> tn i ocyana t e , tosylate, and undecanoate. 

or any of those defined above in respect of Z>) or else the other ^ Base salts include ammonium salts, alkali metal salts 

terminates with a group of formula — NO2 or — NHOH. sucn as sodium and potassium salts, alkaline earth metal 

Generally, the reaction may be effected in a suitable sa j ts suc h as calcium and magnesium salts, salts with 

solvent such as toluene, in the presence of an acid cata- organic bases such as dicyclohexylamine salts, N-meth- 

lyst such as para-toluenesulphonic acid, if necessary at yl-D-glucamine, and salts with amino acids such as 

an elevated temperature. When one of R 10 and R 12 45 argm j n e and lysine. 

terminates with —NHOH, the reaction may be effected Quaternary ammonium salts can be formed where a 
under appropriate reducing conditions, such as in the nitrogen-containing group is present, for example by 
presence of zinc powder and aqueous ammonium chlo- reac tion with lower alkyl halides, such as methyl, ethyl, 
ride, or with aluminum amalgam. propyl, and butyl chlorides, bromides and iodides; dial- 
When process option (d) is used to prepare a com- ^ kyl su i p h a tes, long chain halides such as decyl, lauryl, 
pound of formula (I) in which Q is l-hydroxy-l,3-dihy- myr j sty l and stearyl chlorides, bromides and iodides, 
dro-imidazol-2-one, the compound of formula (VI) may ara ikyl halides like benzyl and phenethyl bromides, 
be a compound of formula (VIII) Thus, subject to the requirements of novelty and 

inventive step, according to the present invention we 

(viii) 55 may c i a i m (inter alia): 

CH 2 OC2H5 ( a ) a compound of formula (I) or an acid addition salt 

/ X' thereof; 

Ar— (L— Ar') ? — (X)*— (Y) p — N oc 2 H 5 (b) a method for preparing a compound of formula (I) 

\ or a pharmacologically acceptable acid addition salt 

CONHOH 60 thereof; 

(c) a pharmaceutical formulation comprising a com- 

(wherein Ar, Ar', L, X, Y, q, k and p are as hereinbefore pound of formula (I) or a physiologically acceptable 

defined) and the cyclisation may be initiated by removal salt thereof and a pharmaceutically acceptable earner 

of the acetal group with an appropriate reagent such as therefor; 

trifluoroacetic acid. 65 (d) a method for preparing such formulations; 

Optional conversion (i) may for example be effected (e) a method for the inhibition of the lipoxygenase and- 

by reaction with an appropriate alkyl haiide or sulphate /or cyclooxygenase pathways of the arachidonic acid 

in the presence of a mild base. Where one or more but metabolism by use of a non-toxic, effective, inhibitory 
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amount of a compound of formula (I) Or a physiologi- 4-yl)-N-methylpropanohydroxamic acid (1.25 g), m.pt. 

cally acceptable salt thereof; ' 125°-126° C. 

(f) a method for the prophylaxis or treatment of disease 

in a mammal, including man, comprising the adminis- bxamples ' 
tration to said mammal of a non-toxic, therapeutically 5 The following compounds were prepared in a man- 
or prophylactically effective amount of a compound ner generally analogous to the method of Examples 1/2: 
of formula (I) or a physiologically acceptable salt 

thereof; (3) 4-(4-Biphenylyl>N-methyl-4-oxobutanohydroxamic 

(g) a method for the prophylaxis or treatment of any acid, m.pt. 159°-162° C, decomp 

individual condition described herein, in a mammal, io (4) N-Methyi-3-(l-naphthyl)propenohydroxamic acid, 

including man, comprising the administration to said m . p t. 153°-155° C. 

mammal of a non-toxic therapeutically or prophylac- (5) N-Methyl-4-methylcinnamohydroxamic acid, m.pt. 

tically effective amount of a compound of formula (I) 140°- 142° C. 

or a physiologically acceptable salt thereof; (6) 2-Benzyloxy-N-methylcinnamohydroxamic acid, 

(h) a method for the prophylaxis or treatment of asthma 15 m p t 99°_ioo° C. 

in a mammal, including man, comprising administra- (7) N-Methyl-3-trifluoromethylcinnamohydroxamic 

tion to said mammal of a non-toxic, effective, anti- ac j d> m .p t- i 2 2°-125° C. 

asthmatic amount of a compound of formula (I) or a (8) ' N-Methyl-2-[5-methyl-2-(4-methylphenylcar- 

physiologically acceptable salt thereof; bamoyl)phenoxyl]acetohydroxamic acid, m.pt. 

(i) a compound of formula (I) or a physiologically ac- 20 191°-192° C 

ceptable salt thereof for use in medicine, especially as (9) 2 -<3-Benzoylphenyl)-N-methylpropionohydroxamic 

defined in (f)-(h) above. ac id, m.pt. 121M22' C. 

0) use of a compound of formula (I) or a physiologically (10) 4-(4-BiphenylyloxymethyI)-N-methylbenzohy- 

acceptable salt thereof m the manufacture of med.cal droxamic acid , m . pt . 104°-105° C. 

therapeutic agents, particularly those for use as de- 25 (n) N . MethyW .( 3 .p r0 p 0xyb enzoyl)benzohydroxamic 

' fined m (f)-(h) above; acid, m.pt. 107°- 108° C. 

(k) a method of regulating the growth of, or delaying { , 2) 4_ B en Z yloxy-N-methylcinnamohydroxamic acid, 

senescence m vegetable matter by application to said { igj°_jg2» c 

matter of an effective amount of a compound of for- ( 3) N ; Methyl .3.p henoxybenzohydroxamic acid; m . pt . 

mula (I) or a salt thereof; or 30 71° 72" C 

, (1) any novel feature described herein^ (}4) N-Methyl^-phenoxybenzohydroxamic acid, m.pt. 

The following Examples are provided by way of an 92°-93° C 

SS^erS. «rT- <"> J 

tures indicated are in degrees Celsius. 35 (16) N-Methyl-3-(3-propox y benzo y l)ben Z oh y dr 0 xamic 

EXAMPLES acid, m.pt. 75°-76° C. 

, (17) N-(Cyclohexyl)-2-[4-(2-methylpropyl)phenyl]- 

" propanohydroxamic acid, m.pt. 133°-135° C. 

Preparation of (18) 3-(4-Biphenylyl)-N-methylpropenohydroxamic 

3-Phenoxy-N-methylcinnamohydroxamic Acid 40 a cid, m.pt. 198°-199° C. (preheated) 

Methyl chloroformate (2.6 ml) was added dropwise (19) N-Methyl-3-(2-naphthyl)propenohydroxamic acid, 

to a solution of m-phenoxycinnamic acid (8 g) and tri- m -pt- 150°-151° C. 

ethylamine (18.5 g) in tetrahydrofuran (60 ml) at 0°. A (20) 2-(2-Fluorobiphenyl-4-yl)-N-cyclohexyl- 

solution of N-methylhydroxylamine hydrochloride (5.6 « propanohydroxamic acid, m.pt. 195°-196° C. 

g) in water (5 ml) was added, and the mixture was (21) 2-(2-Fluorobiphenyl-4-yl)-N-t-butylpropanohy- 

stirred for 2 hours. Isolation with ethyl acetate afforded droxamic acid, m.pt. 180°-181° C.) 

3-phenoxy-N-methylcinnamohydroxamic acid (ca 4.3 (22) N-(l,l-Dimethylethyl)-3-phenoxycinnarnohydrox- 

g), m.pt. 124°-125° [from ethyl acetate/light petroleum amic acid, m.pt. 108°-109° C. 

(b.pt. 60°-80° C.)]. The m-Phenoxycinnamic acid used 50 (23) 2-(4-Biphenylyloxy)-N-methylpropanohydroxamic 

as starting material was prepared by condensation of acid, m.pt. 166°-167° C. 

m-phenoxybenzaldehyde with malonic acid in the pres- (24) N-[3-(4-benzyloxyphenyl)prop-2-enyl]acetohy- 

ence of piperidine and pyridine. droxamic acid, m.pt. 148°-149° C. 

(25) 4-(Biphenyl-4-yloxy)-N-methylbut-2-enohydrox- 

Example 2 amic acid 

Preparation of (26) 3-(3-Fluoro-4-phenoxyphenyl)-N-methylprop-2- 

" enohydroxamic acid, m.pt. 150°-152° C. 

Example 27 

2-(2-Fluorobiphenyl-4-yl)propionic acid chloride p f 

(prepared in the normal manner from 1.75 g of acid, ca 60 XT „ D , Reparation ot .... 

1 ml of oxalyl chloride, toluene, and 3 drops of N,N- N-(4-Benzyloxybenzyl)acetohydroxamic Acid 

(dimethylformamide) was dissolved in tetrahydrofuran Sodium cyanoborohydride (21.3 g) was added in 

(30 ml) and added over 5-10 minutes to a solution of portions to a solution of 4-benzyloxybenzaldehyde 

N-Methylhydroxylamine hydrochloride (ca 2 g) in oxime (5 1 g) in acetic acid (250 ml) at ca 50° (cooling), 

water (5 ml) containing triethylamine (5 ml) at 0°. Sol- 65 After the reduction was complete, acetic anhydride 

vent was evaporated, and neutral material was isolated (22.5 ml) was added in one portion, and the mixture was 

with ethyl acetate. Recrystallization from ether-light stirred for 1 hour. The mixture was then poured into 

petroleum (b.pt. 40° -60°) afforded 2-(2-fluorobiphenyl- water, and the neutral product was isolated with ethyl 
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acetate. The residue was treated with potassium carbon- (39) N-(4-Phenoxybenzyl)acetohydroxamic acid, m.pt. 
ate (2 g) in methanol (400 ml) to hydrolyse the O-acetyi 116M19 0 C. • • , 

material, then the solvent was evaporated. Addition of (40) N-(4-Benzyloxybenzyl)pivalohydroxamic acid, 
20% citric acid solution (400 ml) and isolation with ra.pt. 143°-144° C. , . . 

ethyl acetate furnished N-(4-Benzyloxybenzyl) 5 (41) 2-(2-Fluoro-4-biphen y l y I)-N- !S opropylpropanohy- 
acetohvdroxamic acid (32 g), m.pt. 119°-120° [from droxamic acid, m.pt. 151 -152 C. 

<«> NM^BenzyloxybenzyU-l-methylpropanohydrox- 
' amtc acid, m.pt. 113 -115 C. 

Example 28 (43) N-(4-Phenylcarbamoylbenzyl)acetohydroxamic 

Preparation of 10 acid, m.pt. 194°-196° C. 

2-Bromopyridine (4.74 g) was added to the sodium ( 45 ) N-[l-(2',4'-Difluoro-4-biphenylyl)ethyl]-2,2-dime- 

salt of 4-methylphenol [from 50% sodium hydride (1.58 thylpropanohydroxamic acid, m.pt. 152°-153° C. 

g) and the phenol (3.56 g)] in dimethyl sulphoxide, and )5 ( 46 ) N.[4-(4-Biphenylylmethoxy)benzyl]acetohydrox- 

the mixture was stirred for 20 hours at 150° C. Addition am j c ac id, m.pt. vague, softens 165° C. melts 175° C. 

of water, and isolation of non-phenolic material with (47) N-[4-(2,4-Difluorobenzyloxy)benzyl]acetohydrox- 

ether gave the pyridyloxy compound (4.81 g). Without ac jd ( m . p t. H3°-115° C. 

purification, this compound (4.74 g) was refluxed in (48)N-[4-(2,4-Difluorobenzyloxy)benzyl]pivalohydrox- 

carbon tetrachloride (125 ml) with N-bromosuccini- 20 amic acid, m.pt. 134°-136° C. 

mide (5.02 g) and azo-bisisobutyronitrile initiator (50 (49) N-[5,6,7,8-Tetrahydro-2-naphthyl)methyl]acetohy- 

mg). After 1 hour (more initiator added after 15 and 30 droxamic acid, m.pt. 79°-81° C. 

minutes), the filtered solution was evaporated in vacuo. (50) N-[2-(5,6,7,8-Tetrohydro-2-naphthyloxy)ethyl]- 

The crude product (6.76 g) was immediately stirred pivalohydroxamic acid, m.pt. 85°-87° C. 

with 0-(tetrahydropyran-2-yl)hydroxylamine (8.99 g) 25 (51) N-(5,6,7,8-Tetrahydro-2-naphthylallyl)acetohy- 

in N,N-dimethylformamide (65 ml) for 65 hours at room droxamic acid, softens, 95° C. melts, 106°-107° C. 

temperature. Addition of water and isolation with ether (52) N-(5,6,7,8-Tetrahydro-2-naphthylallyl)pivalohy- 

provided the protected hydroxylamine as a viscous oil. droxamic acid, m.pt. 144°-145° C. 

Acetylation of the crude protected hydroxylamine (3.84 (53) N-(5,6,7,8-Tetrahydro-2-naphthylmethyl)pivalohy- 

g) in methylene dichloride (30 ml) was effected with 30 droxamic acid, m.pt. 103°-105° C. 

acetic anhydride (1.44 g) for 2 hours at room tempera- (54) N-[2-(2',4'-Difluoro-4-biphenylyl)ethylacetohy- 

ture. Evaporation of solvent, and isolation of non-acidic droxamic acid, m.pt. 122°-123° C. 

material with ether furnished the O-protected hydrox- (55) N-(4-Isobutylbenzyl)acetohydroxamic acid, m.pt. 

amic acid, which was purified by chromatography over 89°-90° C. 

silica gel [elution with 1:1 ethyl acetate/light petroleum 35 (56) N-[l-(4-Biphenyl)ethyl]pivalohydroxamic acid, 

(bpt 60°-80°)](2 61 g) m -P l> 170"— 171° C. 

A mixture of the O-tetrahydroxpyranyl hydroxamic (57) N-[(4-Biphenylyl)methyl]pivalohydroxamic acid, 

acid (2.6 g) and pyridinium p-toluenesulphonate (191 m.pt. 164°-165° C. 

mg) in methanol (25 ml) was refluxed for 9 hours, then 4Q (58) N-(3-Phenoxycmnamyl)acetohydroxamic acid, 

evaporated in vacuo. Isolation with ethyl acetate af- light brown oil ^ 

forded N-[4-(2-pyridyloxy)benzyl]acetohydro X amic (59) N-[2-(4-Biphenylyloxy)ethyl]acetohydroxamic 

acid (1.42 g), m.pt. 97°-99° C. after recrystallization acid, m.p t. 125°-127° C 

from ethyl acetate-light petroleum (b.pt. 6O°-80°). (60) N-p^Benzyloxypheny )prop-2-enyl]acetohy- 

droxamic acid, m.pt. 148 -149 C. 

Examples 29-69 45 (61) N-[4-(2-Pyridyl)benzyl]acetohydroxamic acid, 

The following compounds were prepared in a man- m.pt. 134°-135° C. (softens ca 125° C.) 

ner generally analogous to the method of Examples 27 (62) N-[4-(2,4-Difluorophenoxymethyl)benzyl]acetoh y - 

d 28- drozxamic acid, m.pt. 112-113 C. 

(29) N-[2-(2-Naphthyloxy)ethyl]benzohydroxamicacid, 50 (63) N-[4-(2 ; Pyridyloxy)benzyl]acetohydroxamic acid, 
m Dt 163°-165° C m.pt. 97 -99 C. 

(30) ' N-[2r(5,6,7,8lTetrahydro-2-naphthyloxy)eth y l]- (64) NK5-Phenoxymethyl-2-thienylmethyl)acetoh y - 
/rPtnhvdrnxamic acid m Dt 73°-74° C droxamic acid, m.pt. 103 -104 C. 

(31) N-[l-(4-Biphenylyl')ethyl']acetohydroxamic acid, (65) 3-(4-Fluor 0 -3-phenoxyphenyl)-N-rn e thylpro P -2- 
m nt 43°-153° C vasue m pt ^ enohydroxamic acid, m.pt. 150 -152 C. 

(32? N-[l-(4-Benz 8 yloxy-2-hydroxyphenyl)ethyl- (66) N-(6-Phenoxy-2-pyridylmethyl)acetohydroxamic 

^tZI^S^Zro^o acid, oil N-[3-(4-Fluoro-3-phenoxyphenyl)prop-2-enyl- 
(34) N -(3-Be» acid 

(35TN-(3 PheLxylbenzyl)a C etohydroxamic acid, m.pt. ™ (69) N-[3-(2-Pyridyloxy)benzyl3acetohydroxamic acid 

81°~82° C. Example 70 

(36) N-(4-Biphenylylmethyl)acetohydroxamic acid, Preparation of 

( 3 7 T Pt ^SlSlphthylmethox^benzyilacetohydrox- 65 5-[2-(4-Biphe n yl y l )e thyl]-l-hydroxy-2- P yrrolidino ne 

amic acid, m.pt. 127°-130° C. Methyl-l-(4-biphenylyl)-2-oxobutanoate (1.48 g) in 

(38) N-[4-(2-Naphth y lmethoxy)benzyl]acetohydrox- ethanol (40 ml) with hydrox y lamine h y drochlonde 

amic acid m.pt. 161°-14° C. (0.348 g) and sodium acetate (0.41 g) was stirred for 16 
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hours at ambient temperature. Dilution with water pre- 
cipitated the oxime (1.368 g) which was dissolved 
(without purification) in acetic acid (15 ml) and treated 
with sodium cyanoborohydride (0.41 g) under nitrogen. 
The mixture was stirred for 3 hours at room tempera- 5 
ture, then non-acidic material was isolated with ethyl 
acetate. The resulting crude hydroxylamine in toluene 
(25 ml) containing p-toluenesulphonic acid catalyst (80 
mg) was heated for 1.25 hours at 100° to precipitate 
5-[2-(4-Biphenylyl)ethyl]-l-hydroxy-2-pyrrolidinone 10 
(0.875 g), m.pt. 192°-194° C. after recrystallization from 
methanol. 

Examples 71-75 
The following compounds were prepared in a man- 15 
ner generally analogous to that described in Example 

70: 

(71) l-Hydroxy-5-[2-(2-naphthyl)ethyl]pyrrolidin- 
2-one, m.pt. 163°-164° C. 

(72) 5-(4-Biphenylyl)-l-hydroxy-2-pyrrolidone, de- 2 q 
comp. at 195° C. in preheated apparatus 

(73) l-Hydroxy-5-(2-phenylethyl)-2-pyrrolidinone m.pt. 
120°- 122° C. 

(74) 1 -Hydroxy-5-(3-phenylpropyl)-2-pyrrolidinone 
m.pt. 63°-65° C. 25 

(75) 5-[2-(4-Benxyloxyphenyl)ethyl]-l-hydroxy-2-pyr- 
rolidone, m.pt. 155°-157° C. 

Example 76 
Preparation of 3Q 
5,6-Dihydro-l-hydroxy-5-(l-naphthyl)-l,4-thiazin- 

3(2H, 4H)-one 
A solution of methyl mercaptoacetate (2.3 g) in tetra- 
hydrofuran (15 ml) was added dropwise to 1-(1-Naph- 
thyl)-2-nitroethene (4.32 g) and triethylamine (0.219 ml) 35 
in tetrahydrofuran (100 ml). The mixture was stirred for 
30 minutes at room temperature, then evaporated in 
vacuo. The residue (6.12 g) was dissolved in saturated 
. aqueous ammonium chloride solution (120 ml) and 95% 
ethanol (to give homogeneous solution), then stirred 40 
while powdered zinc (2.62 g) was added. The mixture 
was stirred for 30 minutes at room temperature, then 
concentrated. Isolation with ethyl acetate furnished 
5.6-Dihydro- 1 -hydroxy-5-( 1-naphthyl)- 1 ,4-thiazine- 
3(2H, 4H)-one (2.09 g), m.pt. lSS'-lS?" C. after recrys- 45 
tallization from ethyl acetate. 

Examples 77-80 
The following compounds were prepared in a man- 
ner generally analogous to that described in Example 50 

76: 

(77) 5,6-Dihydro-N-hydroxy-phenyl- 1 ,4-thiazin-3(2H, 
4H)-one, m.pt. 159°-160° C. 

(78) 6-(4-Biphenylyl)-5,6-dihydro-4-hydroxy- 1,4-thia- 
zin-3-(2H. 4H)-one, m.pt. 198°-20r C. 

(79) 5,6-Dihydro-4-hydroxy-6-(2-naphthyl)- 1 ,4-thiazin- 
3(2H, 4H)-one, m.pt. m°-%6° C. 

(80) 6-(4-Benzyloxyphenyl)-5,6-dihydro-4-hydroxy-l,4- 
thiazin-3(2H, 4H)one, m.pt. 179°-181° C. 

Example 81 60 
Preparation of 
l-Hydroxy-l-[2-(2-naphthyloxy)ethyl]-3-phenylurea 
A mixture of 2-naphthyloxyacetaldehyde hydrate 
(9.85 g), benzyloxyamine (5.94 g) and ethanol (100 ml) 65 
was stirred overnight under nitrogen to precipitate 
11.21 g of the protected oxime, m.pt. 68°-69.5° C. The 
oxime (10.1 g) in acetic acid (100 ml) was reduced with 



sodium cyanoborohydride, then the isolated O-benzyl 
hydroxylamine, without purification, was treated with 
phenyl isocyanate (1 equivalent) in toluene for 4 hours 
at 1 10° C. The product had m.pt. 75°-77° C. after chro- 
matography over silica gel (elution with methylene 
chloride) and recrystallization from SVM. Hydrogena- 
tion of the last-mentioned O-benzylhydroxyurea over 
5% palladium on charcoal in ethanol containing a few 
drops of acetic acid provided 1 -Hydroxy- 1 -[2-(2-naph- 
thyloxy)ethyl]-3-phenylurea, m.pt. 165°- 167° C. (from 
ethanol). 

Example 82 
Preparation of 
N-(4-Benzyloxybenzyl)-N-hydroxy-N-methylurea 
Sodium cyanoborohydride (1.94 g) was added to 
4-Benzyloxybenzaldoxime (3.5 g) in acetic acid (30 ml) 
under N2, and the mixture was stirred overnight at 
room temperature. Solvent was evaporated, and the 
product (4 g) was isolated with ether. Methyl isocya- 
nate (0.88 g) in ether (10 ml) was added dropwise to a 
solution of the crude hydroxylamine in toluene (100 ml) 
at 0°, and the mixture was stirred for 3 hours at room 
temperature to precipitate N-(4-BenzyIoxybenzyl)-N- 
hydroxy-N^methylurea (2.2 g), m.pt. 152°-154° after 
recrystallization from ethyl acetate-light petroleum 
(m.pt. 60 o -80°). 

Examples 83-91 
The following compounds were prepared in a man- 
ner generally analogous to that described in Examples 
81 and 82: 

(83) N-[3-(4-Fluoro-3-phenoxyphenyl)prop-2-enyl]-N- 
hydroxy-N'-methylurea 

(84) N-[3-(4-Fluoro-3-phenoxyphenyl)prop-2-enyl]-N- 
hydroxy-N'-t-butylurea 

(85) N-[3-(4-Fluoro-3-phenoxyphenyl)prop-2-enyl]-N- 
hydroxy-N'-cyclohexylurea 

(86) N-[3-(4-Fluoro-3-phenoxyphenyl)prop-2-enyl]-N- 
" hydroxy-N'-phenylurea 

(87) N-(Biphenyl-4-ylmethyl)-N-hydroxy-N'- 
methylurea 

(88) N-(Biphenyl-4-ylmethyl)-N-hydroxy-N'-t- 
butylurea 

(89) N-(Biphenyl-4-ylmethyl)-N-hydroxy-N'-cyclohex- 
ylurea 

(90) N-(Biphenyl-4-ylmethyl)-N-hydroxy-N'- 
phenylurea 

(9 1) N-Hydroxy-N'-methyl-N-[3-(2-pyridyloxy)benzyl- 
]urea 

Example 92 
Preparation of 
3-(4-Benzyloxybenzyl)-l,3-dihydro-l-hydroxyimidazol- 
2-one 

A mixture of 4-benzyIoxybenzaldehyde (9.1 g), 
aminoacetaldehyde diethyl acetal (6.9 g) and p-toluene- 
sulphonic acid (0.5 g) in toluene (250 ml) as refluxed 
through a Dean-Stark trap until ca 1 ml of water had 
been collected. Solvent was evaporated in vacuo, and 
the crude imine was dissolved in acetic acid (100 ml). 
Sodium cyanoborohydride (3.15 g) was added in por- 
tions under nitrogen, and the mixture was stirred until 
the reaction was complete. Solvent was evaporated in 
vacuo, and the amine was isolated free of acidic material 
with ethyl acetate. 
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Example 101 
izyloxybenzyl)acetamidooxycarbonyl]- 



To the crude amine (14.15 g) with triethylamine (14 
mi) in toluene (40 ml) was added to 12% phosgene in 
toluene solution (250 ml) to -40°, and the mixture was 
warmed to room temperature over 1 hour. Solvent was 
evaporated, and material soluble in ether was dissolved 2 
in tetrahydrofuran (150 ml) and treated with triethylam- 
ine (25 ml), hydroxylamine hydrochloride (11 g) and 
water (25 ml). The mixture was stirred for 1 hour, and 
evaporated in vacuo. 

The crude hydroxyurea was isolated with ethyl ace- 1 
tate, then (18 g) dissolved in chloroform (50 ml) and 
treated with trifluoroacetic acid (25 ml) and water (25 
ml). After 1 hour, the precipitated solid was collected 
and recrystallized from ethanol/N,N-dimethylforma- 
mide to give 3-(4-Benzyloxybenzyl)-l,3-dihydro-l- 
hydroxyimidazol-2-one (6 g) which darkens without In the following formulation Examples, the "Active 
melting at greater than 175°. Ingredient" may be any compound of formula (I) or a 

physiologically acceptable salt thereof, f~ 
Examples 93-85 compound of Example 27. 

The following compounds were prepared in a man- EXAMPLE A 

ner generally analogous to that described in Example 

92: 

(93) l,3-Dihydro-l-hydroxy-3-(4-phenylbenzyl- 
)imidazol-2-one, softens 180° gradually decomposed 2 
at to 220° C. 

(94) l-Hydroxy-3-(3-phenoxybenzyl)- 1,3-dihy- 
droimidazol-2-one 

(95) l-Hydroxy-3-(6-phenoxy-2-pyridylmethyl)-l,3- 
dihydroimidazol-2-one 3 

Example 96 

Preparation of 
N-(4-Benzyloxybenzyl)-0-methylcarbamoylacetohy- 

droxamic Acid 3 
A mixture of N-(4-benzyIoxybenzyl)acetohydrox- 

amic acid (1.35 g), methyl isocyanate (0.65 g) and 1,8- — Active ingredient ———— 

diazabicyclo [5.4.0] undec-7-ene catalyst (1 drop) in white soft Paraffin to 100.0 g 

tetrahydrofuran (10 ml) was stirred for 3 hours then left — — - — — — — — — - 

overnight to provide N-(4-ben Z yloxybenzyl)-0-meth y l- 40 ^ ^ ^ mgredient in a smaU volurne 0 f 

acid (1.35 g) m.pt. ^ vehide Gradual i y incorporate this into the bulk to 



3-[N-(4-Ben . . 
propanoic acid, m.pt. 102° -105° was prepared in a man- 
ner generally analogous to that described in Example 



Example 102 
Preservation of Cut Flowers 
' The compound of Example 27 was made up as a 1 
mM solution and the cut stem ends of cut carnations 
were immersed in the resultant solution in order to 
prolong their freshness. 

Pharmaceutical Formulations 



>r example the 



Active Ingredient 
Starch 



810 mg 



Mix together the active ingredient, lactose and 
starch. Granulate the powders using a solution of povi- 
done in purified water. Dry the granules, add the mag- 
nesium stearate. and compress to produce tablets, 100 
mg per tablet. 

EXAMPLE B 



101°-102° [from ethyl acetate-light petroleum (b.pt. 
60°-80°)]. 

Example 97-99 4 
The following compounds were prepared in a man- 
ner generally analogous to that described in Example 
96: 

(97) N-[2-(2-Naphthylthio)ethyl]-N-(phenylcar- ^ 
bamoyloxy)acetamide, m.pt. 96°-98° C. 

(98) N-[4-(Benzyloxybenzyl)-0-(methylcarbamoyl)- 
pivalohydroxamic acid, m.pt. 135°-136° C. 

(99) N-(4-Benzyloxybenzyl)-0-(2,2-dimethylethyl)car- 
bamoyiacetohydroxamic acid, m.pt. 82°-83° C. e 

Example 100 

Preparation of 
N-(4-Benzyloxybenzyl)-N-(t-butylcarbonyloxy)aceta- 

mide 6Q . 

Pivaloylchloride (1.36 ml) was added dropwise to a 
solution of N-(4-benzyloxybenzyl)acetohydroxamic 
acid (2.71 g) and triethylamine (1.7 ml) in methylene 
dichloride (15 ml) and dimethylaminopyridine (100 ml). 
The mixture was stirred for 2 hours at room tempera- 65 
ture, then neutral material was isolated with ether. The 
product, N-(4-Benzyloxybenzyl)-N-(t-butylcarbonyIox- 
y)acetamide, was a colourless oil. 



produce a smooth, homogeneous product. Fill into 
collapsible metal tubes. 
> EXAMPLE C 

Cream for Topical Use _ 

Active Ingredient 1.0 g 

Polawax GP 200 20.0 g 

Lanolin Anhydrous 2.0 g 

) White Beeswax 2.5 g 

Methyl Hydroxybenzoate 0.1 g 

Distilled Water to 100.0 g 



Heat the Polawax, beeswax and lanolin together at 
60° C. Add a solution of methyl hydroxybenzoate. 
Homogenise using high speed stirring. Allow the tem- 
perature to fall to 50°. Add and disperse the active 
ingredient. Allow to cool with slow speed stirring. 

EXAMPLE D 



Lotion for Topical Use 



Sorbitan Monolaurate 
Polysorbate 20 
Cetostearyl Alcohol 
Glycerin 

Methyl Hydroxybenzoate 
Purified Water B.P. 



1.0 g 
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The methyl hydroxybenzoate and glycerin were dis- 
solved in 70 ml of the water at 75° C. The sorbitan 
monolaurate, Polysorbate 20 and cetostearyl alcohol 
were melted together at 75° C. and added to the aque- 
ous solution. The resulting emulsion was homogenised, 
allowed to cool with continuous stirring and the active 
ingredient added as a suspension in the remaining water. 
The whole was stirred until homogeneous. 
EXAMPLE E 1 

Eye Drops 

Active Ingredient 0.5 g 

Methyl Hydroxybenzoate 0.01 g 

Propyl Hydroxybenzoate 0.04 g 1 

PuriHed Water B.P. to 100.00 ml 



The methyl and propyl hydroxybenzoates were dis- 
solved in 70 ml purified water at 75° and the resulting 2 
solution then allowed to cool. The active ingredient 
was added next and the solution made up to 100 ml with 
purified water. The solution was sterilised by filtration 
through a membrane filter 0.22/i pore size and packed 
aseptically into suitable sterile containers. 2 
EXAMPLE F 

Injection Solution ___„ 
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EXAMPLE H 

Inhalation Aerosol 

Active Ingredient (0.5-7.0 jxm powder) 
Sorbitan Trioleate 

lm (0.5-7.0 fxm powder) 



The Sorbitan Trioleate and Menthol were dissolved 
in the Trichlorofluoromethane. The Saccharin Sodium 
and active ingredient were dispersed in the mixture 
which was then transferred to a suitable aerosol canister 
and the Dichlorofluoromethane injected through the 
valve system. This composition provides 2 mg of active 
ingredient in each 100 u.1 dose. 

In vitro inhibition of 5-lipoxygenase (LO) and 
Cyclooxygenase (CO) 
Blood from normal aspirin-free volunteers was cen- 
trifuged to separate leukocytes from red cells and plate- 
lets. The leukocytes were homogenised and 5 jaM ar- 
achidonic acid added, followed by incubation at 37° for 5 
minutes. The reaction was stopped by boiling. Radioim- 
munoassay was conducted for leukotriene B4 (an LO 
product) and thromboxane B4 (a CO product). Results 
were calculated as IC50 activity against each en- 
zyme and as listed below. 



The active ingredient was dissolved in half of the 
Water for Injections and then made up to volume and 
sterilised by filtration. The resulting solution was dis- 35 
tributed into ampoules under asceptic conditions. 

Pulmonary Formulations 
In formulations G and H below, the "Active Ingredi- 
ent" may be any compound of formula (I) or physiolog- 40 
ically acceptable salt thereof, for example the com- 
pound of Example i. 

EXAMPLE G 



Powder Capsules for Inh 







Activity (uM) 


Compound Exai 


nple No. 


CO 


LO 






3.0 


<0.I 



The powders were mixed until homogeneous and 50 
filled into suitably sized hard gelatin capsules, 50 mg of 
e per capsule. 



We claim: 

1. N-(3-phenoxycinnamyl)acetohydroxamic acid. 

2. A salt of N-(3-phenoxycinnamyl)acetohydroxamic 
acid. 

3. A physiologically acceptable salt of N-(3-phenox- 
ycinnamyl)acetohydroxamic acid. 

4. A pharmaceutical composition comprising N-(3- 
phenoxycinnamyl)acetohydroxyamic acid or a physio- 
logically acceptable salt thereof together with a physio- 
logically acceptable carrier therefor. 

5. A method of inhibiting lipoxigenase and cyclo- 
oxygenase enzymes in a mammal which comprises ad- 
ministering an effective inhibition amount of N-(3- 
phenoxycinnamyl)acetohydroxamic acid or a physio- 
logically acceptable salt thereof to said mammal. 

6. The method of claim 5 in which the mammal is a 
human. 



55 



60 



65 



PATENT NO. 
DATED 
INVENTOR(S) 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

4,738,986 Page 1 of 2 



April 19, 1988 

Geoffrey Kneen, William P. Jackson, Peter J. Islip and 



ft is certified tbat'morippeare'fn^he above-identified patent and that said Letters Patent is hereby 



corrected as shown below: 



Column 2, lines 31 to 36; the formula should appear as follows : — ® 



Ah 



Column 4, lines 27 to 32; the formula should appear as follows: ""^ y==^0 

L 

Column 17, lines 28 to 33; the formula should appear as follows: 

CH 
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[57] ABSTRACT 
The present invention relates, by way of a new indus- 
trial product, to an acetohydroxamic acid derivative, 
namely 2-(5-chloro-4-nitro-2-methoxyben- 
zamido)acetohydroxamic acid. 

This product is useful in therapy, in particular as a seda- 
tive. 

It can be prepared by reacting NH2OH with a C1-C3 
lower alkyl 5-chloro-4-nitro-2-methoxybenzarnidoace- 
tate. 
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ACETOHYDROXAMIC ACID DERIVATIVE 

The present invention relates, by way of a new indus- 
trial product, to an acetohydroxamic acid derivative, 
namely 2-(5-chloro-4-nitro-2-methoxyben- 
zamido)acetohydroxamic acid. It also relates to the 
method for its preparation and its use in therapy, in 
particular as a sedative. 10 

Patent Document BE-A-No. 852 738 has disclosed 
2-(4-aminobenzamido)acetohydroxamic acid hydro- 
chloride, which has the Code no.: CRL 40 473 and has 
effects on the central nervous system (see Example 18 of 
the said Belgian patent). 3-(3-Aminobenzamido)pro- 
pionohydroxamic acid hydrochloride, which has the 
Code no.: CRL 40 816 and has particularly valuable 
antidepressant properties, is also known. 

It has now been found, surprisingly, that the new 20 
compound according to the invention, namely 2-(5- 
chloro-4-nitro-2-methoxybenzamido)acetohydroxamic 
acid (Code no.: CRL 40 636), which is structurally 
different from the known products mentioned above, is ^ 
particularly valuable in therapy on account of its effects 
on the central nervous system (CNS). 

Briefly, CRL 40 636 according to the invention is 
noteworthy for its sedative effects, whereas (i) CRL 40 
473 has moderate sedative and antidepressant effects 30 
and (ii) CRL 40 816 is more an antidepressant than a 
sedative. 

The results of comparative tests recorded in Table I 
below show that CRL 40 636 (product of Example 1 3J 
according to the invention) is more active and acts at 
lower doses than CRL 40 473 (comparison product 
CP-1) and CRL 40 816 (comparison product CP-2) 
mentioned above, according to the so-called intergroup 
aggressiveness test. 40 

A therapeutic composition recommended according 
to the invention contains, in association with a physio- 
logically acceptable excipient, 2-(5-chloro-4-nitro-2- 
methoxybenzamido)acetohydroxamic acid of the struc- 4J 
rural formula: 



(i) 



Q;N— ^ ^— CH 3 
NH 2 

1 

C! 

0 2 N— ^ ^— CH 3 M.p. » 112-113° C. 



CI 

,N-/ V-CH 3 M.p. 



;N— ^ ^— COOH M.p. = 167-168° C. 
OCH 3 



M.p. = 128-129' C. 



-CO-NH— CH2-CO-NHOH 



OCH3 

5 

The compound according to the invention can be 
prepared using a method known per se by the applica- 
tion of conventional reaction mechanisms. The method 
recommended here consists in reacting hydroxylamine 
with a C1-C3 lower alkyl 5-chloro-4-nitro-2-methox- 6 
ybenzamidoacetate at room temperature (15°-20° C.) 
for at least 1 hour, preferably for at least 4 hours, in 
proportions of 1 to 1.1 mol of NHiOH per mol of alkyl 
5-chloro-4-nitro-2-methoxybenzamidoacetate. 6 

The total synthesis of the product of the invention, 
starting from 5-nitro-4-chloro-2-methylaniline, is illus- 
trated by diagram A below. 



CONHCH2CONHOH 



Further advantages and characteristics of the inven- 
tion will be understood more clearly from the following 
description of a preparative example on the one hand 
and results of neuropsychopharmacological tests on the 
other. Of course, these data as a whole do not in any 
way imply a limitation but are given by way of illustra- 
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a dose of 16 mgAg: 

EXAMPLE 1 sedation (0.25 to 1 hour) with a decrease in the 

Preparation of muscular strength and tonus, and 

2-(5-chloro-4-nitro-2-methoxybenzamido)acetohydrox- depressed respiration for 0.25 to 1 hour; and 

amic acid 5 at a dose of 4 mg/kg: 

CRL 40 636) sedation for 0.25 to 0.50 hour accompanied by 

A. solution of hydroxyzine is prepared with 5.6 g ^^Sotfort 25 hour 

(0.08 mol) of hydroxylamine hydrochloride and 3.68 g depressed respiration for 0.25 hour. 

(0. 1 6 g at) of sodium in 250 ml of methanol. 23. 8 g (0.075 1Q m INTERACTION WITH APOMORPHINE 
mol) of ethyl 5-chloro-4-nitro-2-methoxybenzamid- 

oacetate are added and the ingredients are left in (1 ) In mice 

contact overnight. The sodium salt is filtered off, Half an hour after the administration of CRL 40 636 

washed with methanol and dried. The dried product groups of 6 mice receive a subcutaneous mjection of 

thus obtained is taken up in 200 ml of water, the mixture apomorphine at a dose of 1 or 16 mg/kg. It js found that, 

is filtered and the filtrate is precipitated with 3N HC1. at doses of 128 and 512 mg/kg, CRL 40 636 (which 

The precipitate is filtered off, washed with water and exerts a significant hypothermic effect when admmis- 

dried. Recrystallization from a C 2 H 5 0H/H 2 O mixture tered by itself) does not oppose the hypothermia, the 

(96:4 by weight) gives CRL 40 636 with a yield of 44%. righting attitude or the stereotypies induced by apomor- 

M.p.= 196°-198° C. (with decomposition). 2 0 P hine in mice - 

The results of the tests which were undertaken with (2°) In rats 

the compound according to the invention have been Apomorphine is injected subcutaneously at a dose of 

summarized below. In the present neuropsychophar- 0.5 mg/kg into groups of 6 rats 0.5 hour after the admin- 

macological study, a suspension of CRL 40 636 in an istration of CRL 40 636. It is observed that the stereoty- 

aqueous solution of gum arabic was administered intra- 2 $ pies induced by apomorphine in rats are not modified by 

peritoneally in a volume of 20 mlAg to male mice and CRL 40 636. 

5 ml/kg to male rats. IV INTERACTION WITH AMPHETAMINE 

I. TOXICITY Q 5 houf Qr j hQur after the administration of CRL 40 

CRL 40 636 is not toxic. In fact, in mice, the LDo 30 636, groups of 6 rats receive an intraperitoneal injection 

(maximum non-lethal dose) by intraperitoneal adminis- 0 f 2 m gAg of amphetamine. 

tration is greater than 1024 mgAg. It is found that, as from a dose of 4 mgAg, CRL 40 

tt nvTJPAT t rfhavior AND REACTIVITIES 636 strongly antagonizes the stereotypies induced by 

II. OVERALL BEHAVIOR AND REAC 1 1V1 Ifcb amphetamine (whereas CRL 40 816, mentioned above, 

Groups of three animals are observed before and then 35 Qmy causes a mo derate decrease in the said stereotypies 

0.25 hour, 0.50 hour, 1 hour, 2 hours, 3 hours and 24 as from a dose of 2 se mgAg i.p.); it is also observed 

hours after the administration of CRL 40 636. The fol- that> though the antagonism of these stereotypies by 

lowing observations are made: C ^L 40 636 is very intense initially, it seems to disap- 

(1°) in mice pear rapidly, 
at a dose of 512 mgAg: 40 

sedation with a decrease in the fear and aggressive- V. INTERACTION WITH RESERPINE 

ness reactions, the muscular strength and the Four hours after thg administration of reserpine (2.5 

• reactivity to touch for 3 hours, mgAg), groups of 6 mice receive CRL 40 636. It is 

hypothermia (-6.8° C.) for more than 3 hours, and found ^ CRL ^ m does nQt modify the hypoth er- 
depressed respiration for 2 to 3 hours; 45 mia or the tosis induced by reserpine. 
at a dose of 128 mgAg: 

sedation with a decrease in the fear and aggressive- VI. INTERACTION WITH OXOTREMORINE 

ness reaction for 3 hours, Oxotremorine (0.5 mgAg) is injected intraperitone- 

hypothermia (-3.1 C.) for 2 hours, and Qf fi mice half an hour after the adm i n is- 
depressed respiration for 2 to 3 hours; 50 tration Qf CRL w 636 It is observed that CRL 40 636, 

at a dose of 32 mgAg: which exerts a significant hypothermic effect at doses of 

sedation (2 out of 3 animals) for 3 hours and n A does not at these doses> 

moderate hypothermia -2.2 C.) for 1 hour and > ypothermia induced by oxotremorine, that it is 

depressed respiration (2 out of 3 animals) for 2 ^ ^ on ^ caused fey qxo . 

hours, and tremorine, but that it seems to prolong lachrymation 



^ iSSe^SSJ (2 out of 3 animals) for 0.5 to 1 (implving'an action on the peripheral cholinergic symp- 

hour; and toms >- 

(2°) in rats VII. ACTION ON THE FOUR PLATE TEST, 

at a dose of 256 mgAg: 60 TRACTION AND ELECTRIC SHOCK 

sedation for 24 hours with a decrease in the muscu- . 

lar strength and tonus for 1 to 3 hours, The test is performed on groups of 10 mice half an 

mydriasis for 2 hours, and hour after the administrate of CRL 40 636. It is found 

depressed respiration for 1 to 3 hours; that CRL 40 636 does not cause an increase m the num- 

at a dose of 64 mgAg- 65 ber of punished passes, that, at a high dose, it causes 

sedation for 1 to 3 hours with a decrease in the motor incapacity in 30% of the animals, and that i t does 

muscular strength and tonus, and not modify the convulsant and lethal effects of electric 

depressed respiration for 1 hour; shock. 
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Half an hour after they have received CRL 40 636, 
the mice (6 per dose, 12 control animals) are placed in 5 
an actimeter, where their motility is recorded for 0.5 
hour. It is found that, at doses of 128 and 512 mg/kg, 
CRL 40 636 causes a significant decrease in the sponta- 
neous motility, whereas CRL 40 816, mentioned above, 
only causes a moderate decrease in the said motility at a 1Q 
dose of 512 mg/kg. 

IX. ACTION ON THE INTERGROUP 
AGGRESSIVENESS (comparative study) 
After they have stayed for 3 weeks in the two halves 
of a cage divided by an opaque partition, groups of 3 15 
male mice (each mouse weighing about 20 g) receive 
the products to be tested, namely CRL 40 636 (Example 
1), CRL 40 473 (CP-1) and CRL 40 816 (CP-2), by 
intraperitoneal administration in an aqueous solution of 
gum arabic, at a rate of three cages per product and per 20 
dose and six cages for the control animals receiving 
only the aqueous solution of gum arabic by intraperito- 
neal administration. Half an hour later, the two groups 
from the same cage are brought together and the num- 
ber of fights which occur in 10 minutes is noted. The 25 
results are collated in Table I below and show that CRL 
40 636 according to the invention (i) greatly decreases 
the number of fights at a dose of 64 mgAg, (ii) totally 
eliminates fights at a dose of 128 mgAg, and (iii) has a 
beneficial antiaggressive effect which is considerably 
greater than that of CRL 40 473 according to Example 
18 of the abovementioned Belgian patent, on the one 
hand, and that of CRL 40 816, on the other. 

TABLE I 

Comparative tests 35 



Product Code No. 



CRL 40 636 
CRL 40 636 
CRL 40 473 
CRL 40 473 
CRL 40 816 
CRL 40 816 



0 2 N—/ \— CO— NH— CH 2 — ( 



H;N— ^ ^ — CO— NH— CH;— CO— NHQH.HC1 



CP-2: (' \\— CO— NH— CH 2 — CH 2 — CO— NHOH.HC1 



X. ACTION TOWARDS SOME FORMS OF 65 
BEHAVIOR PERTURBED BY VARIOUS 
AGENTS 

(1°) Motility reduced by habituation to the enclosure 



After they have stayed in the actimeters for 18 hours, 
the mice (6 per dose, 12 control animals) receive CRL 
40 636. They are immediately returned to their respec- 
tive enclosures and, half an hour later, their motility is 
recorded for 30 minutes. 

It is observed that CRL 40 636 does not cause a dis- 
tinct resumption in the motor activity of mice accus- 
tomed to their enclosure. 
(2°) Motility reduced by hypoxic aggression 

Half an hour after they have received CRL 40 636, 
the mice (10 per dose, 20 control animals) are subjected 
to acute hypobaric anoxia [pressure reduction of 600 
mm Hg (i.e. about 8X 10 4 Pa) in 90 seconds; release of 
vacuum in 45 seconds] and are then placed in an actime- 
ter, where their motility is recorded for 10 minutes. 

It is observed that CRL 40 636 does not cause a dis- 
tinct improvement in the motor recovery of mice whose 
motility has been depressed following a brief period in a 
reduced-pressure enclosure. 
(3°) Asphyxiant anoxia 

Groups of 10 mice receive CRL 40 636 half an hour 
before the intraperitoneal administration of 32 mg/kg of 
gallamine triiodoethylate (reference curarizing agent). 

It is observed that CRL 40 636 does not modify the 
time taken for convulsions and death to occur following 
asphyxiant anoxia caused by a curarizing agent. 

XI. COMPLEMENTARY TEST 
A complementary test was performed with the prod- 
uct according to the invention, the latter being adminis- 
tered gastrically, as a suspension in an aqueous solution 
of gum arabic, in a volume of 5 mlAg, to groups of 6 
male rats 0.5 hour or 1 hour before the intraperitoneal 
administration of 2 mgAg of amphetamine. 

It is found that CRL 40 636 briefly antagonizes the 
stereotypies induced by amphetamine in rats. 

XII. CONCLUSIONS 

The results of the tests given above show that CRL 
40 636 exhibits, in its neuropsychopharmacological 
profile, very intense, essentially sedative effects demon- 
strated by hypomotility, hypothermia, a decrease in the 
reactivities and a decrease in the intergroup aggressive- 
ness, and that it is practically devoid of antidepressant 
effects (no antagonism of the hypothermia induced by 
apomorphine, reserpine and oxotremorine). 

In clinical trials on adult humans, CRL 40 636 was 
shown to be an excellent sedative when administered 
orally at a daily dose of 50 to 100 mg. The dosage to be 
administered consists especially of two to four tablets or 
gelatine capsules per day, each containing 25 mg of 
CRL 40 636. 

The use of 2-(5-chloro-4-nitro-2-methoxyben- 
zamido)acetohydroxamic acid is recommended for ob- 
taining a sedative drug intended for therapeutic pur- 
poses in patients requiring a drug of this kind, especially 
in cases of overexcitement. 

What is claimed is: 

1. 2-(5-Chloro-4-nitro-2-methoxybenzamido)acetohy- 
droxamic acid. 

2. A therapeutic composition comprising, in associa- 
tion with a physiologically acceptable excipient, a phar- 
maceutically effective amount of 2-(5-chloro-4-nitro-2- 
methoxybenzamido)acetohydroxamic acid according to 
claim 1. 

3. A method for treating a patient suffering from 
overexcitement, which comprises administering to such 
a patient a pharmaceutically effective amount of 2-(5- 
chloro-4-nitro-2-methoxybenzamido)acetohydroxamic 
acid according to claim 1. 
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[57] ABSTRACT 
Compounds of formula (I) 



C— NH— C=G 



R H R5 



inhibit both the cyclo-oxygenase and lipoxygenase 
pathways of arachidonic acid oxygenation and are use- 
ful in medicine as, e.g., anti-inflammatory and anti- 
asthmatic agents. 

The compounds may be administered as the raw chemi- 
cal or in association with a carrier as a pharmaceutical 
formulation. 

The compounds may be prepared by methods analo- 
gous to those known in the art, e.g. by the method of 
Duffin and Kendall in J. Chem. Soc. (1954), 408-415, or 
by other methods. 

21 Claims, No Drawings 
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Preferably, both R and R' are other than allyl. 
ANTIINFLAMMATORY PYRAZOLE THIOUREAS when any of R, R 1 , R4 and R5 are Ar or phenyl the 



aromatic ring is preferably unsubstituted. For example, 
they may be selected from phenyl, 2-pyridyl and 4-pyri- 



This invention relates to formulations comprising 
heterocylic compounds and their preparation, to their -> , 

use in medicine in a mammal, including man, e.g. as dyL R and R are P refera My selected from hydrogen 
anti-inflammatory or anti-allergic agents or as agents in and aIk >' L When z ls NRR 1 , R and R 1 are preferably 
the prevention of tissue rejection, and to certain novel selected from hydrogen, alkyl, phenyl, 2-pyridyl and 
heterocylic compounds and their preparation. 4-pyridyl; and when G is NR and Z is XR 1 , R and R 1 

In their studies on the reaction of diazonium salts 10 are preferably selected from hydrogen and alkyl. Com- 
with l-aryl-2-pyrazolines Duffin and Kendall (J. Chem. pounds of formula (I) wherein G is X and Z is NRR 1 
Soc, (1954), 408-415) produced 3-(N 2 -phenylthi- such as those wherein R is H and R 1 is phenyl or alkyl 
oureido)- 1 -pheny 1-2-py razoline (page 409 and 413) in such as methyl are especally preferred, 
tests on the product of an earlier reaction It has now Exarn pl es of compounds of formula (I) are: 
been found that compounds m which the phenyl ring is 15 , , vr , . , . , . r 1 ., „ , V, ,x „ 

substituted and other compounds of formula (I) inhibit MN 2 -phenylure.do)-l-(3-tnfluoromethyIphenyl)-2- 
both the lipoxygenase and cyclo-oxygenase pathways pyrazo ine, 

of arachidonic acid metabolism in vitro and are useful as 3-(N2-3-pyndylureido)- 1 -(3-trifiuoromethylphenyl)-2- 
anti-inflammatroy or anti-allergic agents, or as agents in pyrazoline; 

the prevention of tissue rejection and other medical 20 3-(N 2 -methylureido)-l-(3-trifluoromethylphenyl)-2- 
conditions which may be alleviated by the inhibition of pyrazoline; 

these pathways. 3-(N 2 -methylthioureido)- 1 -(3-trifluoromethylphenyl)-2- 

Accordingly, the present invention relates to hetero- pyrazoline; 
cylic compounds of formula (I) and salts thereof: 3-(N 2 ,S-dimethylisothioureido)-l-(3-trifluoromethyl- 

phenyl)-2-pyrazoline; 

Ar _ N N<!f c— NH— C=G (I) 3-(N 2 ,0-dimethylisoureido)- l-(3-trifluoromethyl- 

r | phenyl)-2-pyrazoline; 

) ( Z 3-<TC-methylthioufeido)-l-(5-bromo-6-methyl-2- 

r 4 r 5 30 pyridyl)-2-pyrazoline; 

3-(3-butylthioureido)-l-(3-trifluoromethylphenyl)-2- 
wherein, pyrazoline; 

Ar is a monocylic or bicyclic aromatic radical having N,S-dimethyl-N 2 -[l -(4-chlorophenyl)-2-pyrazolin-3-yl- 
from 5 to 10 ring atoms selected from carbon and nitro- ]isothiourea- 

gen optionally substituted in any position of the ring by 35 3 -(3-methylthioureido)-l-(2-na P hthyl)-2-pyrazoline; 
one or more substituent(s) provided that Ar is other , , , .. N , L , , " ,. 
than unsubstituted phenyl; 3-(3-phenylureido)-l-(3-carboxyphenyl)-2-pyra Z oline; 

either G is X and Z is NRR 1 or G is NR and Z is XR 1 3-(3-methylthioureido)-l-(2-pyndyl)-2-pyrazoline; 
wherein X is O or S; and R, R 1 , R 4 and R5 are each the 3-(3-methylthioureido)-l-(3-qmnolyI)-2-pyrazoIine; 
same or different and are each selected from hydrogen, 40 3-(3-methylthioureido)-l-(2-chlorophenyl)-2-pyrazo- 
alkyl, unsubstituted phenyl and Ar as defined above, line; 

and R and R' may also be allyl. 3-(3-methylthioureido)-l-(3-t-butylphenyl)-2-pyrazo- 

Examples of aromatic radicals include substituted- line; 
phenyl, naphthyl, quinolyl, benzyl, and pyridyl. Par- 3-(N 2 ,S-dimethylisothioureido)-l-(2-chlorophenyl)-2- 
ticulary preferred aromatic radicals are phenyl and 45 pyrazoline* 

a-pfrfdyl'andl-pjridyr^ 11 ' Pyridy1 ' * SdeCted ^ Nl ' S - dime thyl-N 2 -[l-(2-naphthyl)-2-pyrazolin-3-yl]iso- 

When in the 1-position of the pyrazoline ring, the . *] 1 ! OU ^' . , „ , .„ x1 , , 

aromatic ring is preferably substituted and examples of 3-(3- l sobutylthioureido)-l-(3-tnfluoromethylphenyl)-2- 
suitable substituents are halo, alkyl (which may itself be 50 pyrazoline; 

optionally substituted by halo), carboxy, alkoxy, nitro, 3-(3-benzylthioureido)-l-(3-trifluoromethylphenyl)-2- 
amino (which may itself be optionally substituted by l pyrazoline; and 

or 2 alkyl groups), hydroxy and alkylsulphonyl of 3-(3-allylthioureido)-l-(3-trifluoromethylphenyl)-2- 
which the alkyl moiety may itself be optionally substi- pyrazoline 

tuted by halo. Examples of especially suitable Ar sub- 55 The compounds of formula (I) may be prepared by 
stituents are halo (that is: fluoro, chloro, bromo and any method ana]ogous t0 those known in the art for the 
lodo and tnfluoromethyl. When Ar is substituted-phe- tion of compounds of ana i ogous structure . 

ny , the preferred positions of the ring for any subst.tu- preparation of compounds of 

ent are those selected from the 2-, 3-, 4-, 3,4- and 2,6- r w , _ , . „ . \ r F , ^ . , 1 

positions. For example, Ar may be selected from 3-tri- 60 formula ® whereln and Z 18 comprises 

fluorornethylphenyl, 4-trifluoromethylphenyl, 4- the reaction of an amine of formula (II) with a com- 
fluorophenyl, 4-chlorophenyl, 4-bromophenyl, 3-tri- pound of formula (III) 
fluoromethyl-4-fluorophenyl, 3-trifluoromethyl-4- 

chlorophenyl and 3-trifluoromethyl-4-bromophenyl. 6 _ _ 

When Ar is pyridyl, the preferred position of the ring 65 R nh 2 (II) C-X(III) 

for any substituent is the 5-position. For example, Ar NR 7 
may be selected from 5-chloro-2-pyridyl, 5-bromo-2- 

pyridyl and 5-iodo-2-pyridyl. wherein one and only one of R 6 and R 7 is 



R H R3 
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In the case of the treatment of prophylaxis of inflam- 
matory airway conditions, a suitable anti-asthmatic dose 
Ar _ N -" **c- « f a compound of formula (I) is i mg to 10 mg of base 

Hper kilogram body weight, the most preferred dosage 
5 being 10 mg to 5 mgAg of mammal body weight, for 
R 5 example from 1 to 2 mg/kg. 

While it is possible for an active ingredient to be 
and the other is R ! ; and Ar, R 4 , R 5 , X and R 1 are defined administered alone as the raw chemical, it is preferable 
as in formula (I). The reaction may be effected in an to present it as a pharmaceutical formulation. Conve- 
inert solvent such as chloroform, preferably with heat- 10 niently, the active ingredient comprises from 0.1% to 
mg _ 99.9% by weight of the formulation. Conveniently, unit 

The compound of formula (II) wherein R 6 is R 1 and doses of a formulation contain between 0. 1 mg and 1 g 
the compound of formula (III) wherein R? is of the active ingredient. For topical administration, the 

active ingredient preferably comprises from 1% to 2% 
N 15 by weight of the formulation but the active ingredient 

Ar _ N -^ ** c ~ may comprise as much as 10% w/w. Formulations 

H suitable for nasal or buccal administration, (such self- 
propelling powder-dispensing formulations described 
R 5 hereinafter), may comprise 0. 1 to 20% w/w, for exam- 

20 pie about 2% w/w of active ingredient, 
may be prepared by reaction of the compound of for- The formulations, both for veterinary and for human 
mula (II) wherein R 6 is medical use, of the present invention comprise an active 

ingredient in association with a pharmaceutically ac- 
jj ceptable carrier therefor and optionally other therapeu- 

* 25 tic ingredient(s). The carrier(s) must be 'acceptable' in 

the sense of being compatible with the other ingredients 
of the formulations and not deleterious to the recipient 
thereof. 

The formulations include those in a form suitable for 
with a compound of formula (IV): CXR 8 R 9 (IV) }Q ora)j ophthalmic, rectal, parenteral (including subcuta- 
wherein X is as defined in formula (III) and R 8 and R 9 ne ous, intramuscular and intravenous), intra-articular, 
may be the same or different and are each indepen- topical, nasal or buccal administration, 
dently selected from halo radicals (e.g. chloro, bromo The formulations may conveniently be presented in 
and iodo). unit dosage form and may be prepared by any of the 

(2) A method for the preparation of compounds of J5 methods well known in the art of pharmacy. All meth- 
formula (I) wherein G is NR and Z is XR 1 comprises ods ; nc i uc i e the step of bringing the active ingredient 
reaction of the corresponding compound of formula (I) mt0 association with the carrier which constitutes one 
wherein G is X and Z is NHR 1 with an alkyl halide or more accessory ingredients. In general, the formula- 
(RR8 wherein R is as defined in formula (I) and R 8 is as t j ons are prepared by uniformly and intimately bringing 
defined in formula (IV), supra). 40 the active ingredient into association with a liquid car- 

The compounds of formula (I) may be used in the r ier or a finely divided solid carrier or both, and then, if 
relief of rheumatoid arthritis, rheumatoid spondylitis, necessary, shaping the product into the desired formula- 
osteoarthritis, gouty arthritis and other arthritic condi- t i on . 

tions, inflamed joints, eczema, other inflammatory skin Formulations of the present invention suitable for 
conditions, inflammatory eye conditions including con- 45 ora i administration may be in the form of discrete units 
junctivitis, pyresis, pain and other conditions associated suc h as capsules, cachets, tablets or lozenges, each con- 
with inflammation. Such other conditions associated taining a predetermined amount of the active ingredi- 
with inflammation include the reduction of tissue necro- e nt; in the form of a powder or granules; in the form of 
sis in chronic inflammation, the suppression of tissue a solution or a suspension in an aqueous liquid or non- 
rejection following transplant surgery and ulcerative 50 aqueous liquid; or in the form of an oil-in-water emul- 
cohtis. sion or a water-in-oil emulsion. The active ingredient 

The compounds of formula (I) may also be used in the may also be in the form of a bolus, electuary or paste, 
treatment of prophylaxis of allergic conditions and A tablet may be made by compressing or moulding 
other airway inflammatory conditions such as asthma the active ingredient optionally with one or more acces- 
and of asthma having a non-allergic origin and bronchi- 55 sory ingredients. Compressed tablets may be prepared 
tis The compounds may also be useful as antispasmo- by compressing, in a suitable machine, the active ingre- 
genic agents. dient in a free-flowing form such as a powder or gran- 

The amount required of a compound of formula (I) ules, optionally mixed with a binder, lubricant, inert 
(hereinafter referred to as the active ingredient) for diluent, surface active or dispersing agent. Moulded 
therapeutic effect will, of course, vary both with the 60 tablets may be made by moulding, in a suitable machine, 
particular compound, the route of administration and a mixture of the powdered active ingredient and a suit- 
the mammal under treatment. A suitable dose of a com- able carrier moistened with an inert liquid diluent, 
pound of formula (I) for a mammal suffering from an Formulations for rectal administration may be m the 
inflammatory, painful or pyretic condition as defined form of a suppository incorporating the active mgredi- 
hereinbefore is 0.5 to 500 mg of base per kilogram body- 65 ent and a carrier such as cocoa butter, or in the form of 
weight, the most preferred dosage being 0.5 to 50 an enema. 

me/kg of mammal bodyweight, for example 5 to 25 Formulations suitable for parenteral administration 
mg/kg; administered two or three times daily. conveniently comprise a sterile aqueous preparation of 
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the active ingredient which is preferably isotonic with 'Span 85' (Trade Name), respectively. The liquid non- 



the blood of the recipient. ionic surfactant may constitute from 0.01 up fc 

Formulations suitable for intra-articular administra- w/w of the formulation, though preferably it consti- 
tion may be in the form of a sterile aqueous preparation tutes below 1% w/w of the formulation. Suitable solid 
of the active ingredient which may be in microcrystal- 5 anionic surfactants include alkali metal, ammonium and 
line form, for example, in the form of an aqueous micro- amine salts of dialkyl sulphosuccinate (where the alkyl 
crystalline suspension. Liposomal formulations or bio- groups have 4 to 12 carbon atoms) and alkyl benzene 
degradable polymer systems may also be used to present sulphonic acid (where the alkyl group has 8 to 14 car- 
the active ingredient for both intra-articular and oph- bon atoms). The solid anionic surfactants may consti- 
thalmic administration. 10 tute from 0.01 up to 20% w/w of the formulation, 

Formulations suitable for topical administration in- though preferably below 1 % w/w of the composition 
elude liquid or semi-liquid preparations such as lini- solid diluents may be advantageously incorporated in 
ments, lotions, applications; oil-in-water or water-in-oil such self-propelling formulations where the density of 
emulsions such as creams, ointments or pastes; or solu- the active ingredient differs substantially from the den- 
tions or suspensions such as drops. For example, for 15 sity of the propellant; also, they help to maintain the 
ophthalmic administration, the active ingredient may be active ingredient in suspension. The solid diluent is in 
presented in the form of aqueous eye drops as, for exam- the form of a fine powder, preferably having a particle 
pie, a 0.1-1.0% solution. size of the same order as that of the particles of the 

Formulations suitable for administration to the nose active ingredient. Suitable solid diluents include sodium 
or buccal cavity include powder, self-propelling and 20 chloride, sodium sulphate and sugars, 
spray formulations such as aerosols and atomizers. The Formulations of the present invention may also be in 
formulations, when dispersed, preferably have a parti- the form of a self-propelling formulation wherein the 
cle size in the range of 10 to 200u. active ingredient is present in solution. Such self- 

Such formulations are most preferably in the form of propelling formulations may comprise the active ingre- 
a finely comminuted powder for pulmonary administra- 25 dient, propellant and co-solvent, and advantageously an 
tion from a powder inhalation device or self-propelling antioxidant stabiliser. The propellant is one or more of 
powder-dispensing formulations, where the active in- these already cited above. Co-solvents are chosen for 
gredient, as a finely comminuted powder, may comprise their solubility in the propellant, their ability to dissolve 
up to 99.9% w/w of the formulation. In the case of the active ingredient, and for their having the lowest 
self-propelling solution and spray formulations, the 30 boiling point consistent with these above-mentioned 
effect may be achieved either by choice of a valve hav- properties. Suitable co-solvents are lower alkyl alcohols 
ing the desired spray characteristics (i.e. being capable and ethers and mixtures thereof. The co-solvent may 
of producing a spray having the desired particle size) or constitute 5 to 40% w/w of the formulation, though 
by incorporating the active ingredient as a suspended preferably less than 20% w/w of the formulation. Anti- 
powder i'f controlled particle size. Thus the formula- 35 oxidant stabilisers may be incorporated in such solution- 
tion, instead of passing into the lungs, is largely retained formulations to inhibit deterioration of the active ingre- 
in the nasal cavity. These self-propelling formulations dient and are conveniently alkali metal ascorbates or 
may be either powder-dispensing formulations or for- bisulphites. They are preferably present in an amount of 
mulations dispensing the active ingredient as droplets of up to 0.25% w/w of the formulation, 
a solution or suspension. 40 Such self-propelling formulations may be prepared 

Self-propelling powder-dispensing formulations pref- by any method known in the art. For example, the 
erably comprise dispersed particles of solid active ingre- active ingredient (either as particles as defined hereinbe- 
dient, and. a liquid propellant having a boiling point if fore in suspension in a suitable liquid or in up to 20% 
below 65° F. (18° C.) at atmospheric pressure. The w/v solution in an acceptable co^solvent, as appropri- 
liquid propellant may be any propellant known to be 45 ate) is mixed with any other constituents of a pharam- 
suitable for medicinal administration and may comprise ceutically acceptable carrier. The resulting mixture is 
one or more alkyl hydrocarbons or halogenated lower cooled, introduced into a suitable cooled container and 
alkyl hydrocarbons or mixtures thereof; chlorinated and propellant is added thereto in liquid form; and the con- 
fluorinated lower alkyl hydrocarbons are especially tainer is sealed. Alternatively, such self-propelling for- 
preferred. Generally, the propellant constitutes 50 to 50 mulations may be prepared by mixing the active ingre- 
99.9% w/w of the formulation whilst the active ingredi- dient either in particles as hereinbefore defined or m 2 to 
ent constitutes 0.1 to 20% w/w, for example, about 2% 20% w/v alcohol or aqueous solution as appropriate, 
w/w, of the formulation. together with the remaining constituents of the pharma- 

The pharmaceutically acceptable carrier in such self- ceutically acceptable carrier other than the propellant; 
propelling formulations may include other constituents 55 introducing the resulting mixture, optionally with some 
in addition to the propellant, in particular a surfactant propellant, into a suitable container; and injecting the 
or a solid diluent or both. Surfactants are desirable since propellant, under pressure, into the container at ambient 
they prevent agglomeration of the particles of active temperature through a valve which comrpises a part of 
ingredient and maintain the active ingredient in suspen- the container and is used to control release of the formu- 
sion. Especially valuable are liquid non-ionic surfac- 60 altion from it. Desirably, the container is purged by 
tants and solid anionic surfactants or mixtures thereof. removing air from it at a convenient stage in the prepa- 
Suitable liquid non-ionic surfactants are those having a ration of the self-propelling formulation, 
hydrophile-lipophile balance (HLB, see Journal of the A suitable container for a self-propelling formulation 
Society of Cosmetic Chemists Vol. 1 pp. 311-326 is one provided with a manually-operable valve and 
(1949)) of below 10, in particular esters and partial es- 65 constructed of aluminium, stainless steel or reinforced 
ters of fatty acids with alphatic polyhydric alcohols, for glass. The valve should, of course/ be one having the 
instance sorbitan monooleate and sorbitan trioleate, desired spray characteristics of particle size as herembe- 
known commercially as 'Span 80' (Trade Name) and fore defined. Advantageously, the valve is of the type 
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which delivers a fixed amount of the formulation on the (j) a compound of formula (I) for use in medicine in the 

occasion of each operation of the valve, for example, inhibition of the lipoxygenase or cyclo-oxygenase 

about 50 to 100 microliters of formulation in each deliv- pathways of arachidomc acid metabolism 

ery . The following Examples are provided by way of an 

Formulations of the present invention may also be in 5 illustration of the present invention and should in no 

the form of an aqueous or dilute alcoholic solution, way be construed as a limitation thereof. All tempera- 

optionally a sterile solution, of the active ingredient for tures indicated are in degrees Celsius, 

use in a nebuliser or atomiser, wherein an accelerated EXAMPLE 1 
air stream is used to produce a fine mist consisting of 

small droplets of the solution. Such formulations usually 10 Preparation of 

contain a flavouring agent such as saccharin sodium and 3-(N 2 -phenylureido)-l-(3-trifluoromethylphenyl)-2- 

.i volatile oil. A buffering agent such as sodium metabi- pyrazolme 

sulphite and a surface active agent may also be included A solution of 3-amino- l-(3-trifluorornethylpheny0-2- 

in such a formulation which should also contain a pre- ^ pyrazoline (500 mg) and phenylisocyanate (260 mg) in 

servative such as methylhydroxybenzoate. chloroform (10 ml) was heated to reflux for 1 hour. 

Other formulations suitable for nasal administration After cooling, the resulting 3-(N 2 -phenylureido)-i-(3- 

include a coarse powder having a particle size of 20 to trifiuoromethylphenyl)-2-pyrazoline was filtered off 

509 microns which is administered in the manner if and recrystallized from isopropanol, m.p. 230°. 

which snuff is taken i.e. by rapid inhalation through the 2Q EXAMPLES 2 AND 3 
nasal passage from a container of the powder held close 

up to the nose. By a method according to that described in Example 

In addition to the aforementioned ingredients, the 1 were prepared the following compounds: 

formulations of this invention may include one or more Example 2: 3-(N 2 -methylureido)-l-(3-trifluoromethyi- 

additional ingredients such as diluents, buffers, flavour- 2 5 phenyl)-2-pyrazoline, m.p. 2I3°-214°; and 

ing agents, binder, surface active agents, thickeners, Example 3: 3-(N 2 -methylthioureido)-l-(3-trifluorome- 

iubricants, preservatives eg. methylhydroxybenzoate thylphenyl)-2-pyrazoline, m.p. 241°-242°. 

(including anti-oxidants), emulsifying agents and the EXAMPLE 4 
like. 

Any other therapeutic ingredient may comprise one 30 , Preparation of 

or more of the following: anti-biotic, anti-fungal and 3-(N 2 -3-pyridylureido)-l-(3-tnfiuoromethylphenyi)-2- 

anti-viral agents. pyrazoline 

According to the present invention there are there- By a method analagous to that described in Example 

fore provided: 1, but using n-propanol in place of isopropanol, was 

(a) a novel compound of formula (I) or an acid addition 35 prepared 3-(N 2 -3-pyridylureido)-l-(3-trifluoromethyl- 
salt thereof; phenyl)-2-pyrazoline which was isolated as a crystalline 

(b) a method for the preparation of the compounds of solid, m.p. 224°. 

formula (I); Analysis: Required: H, 4.04; N, 20.05; C, 55.02. 

(c) a pharmaceutical formulation comprising a noh- Found: C, 54.90; H, 4.03; N, 19.88. 
toxic, effective arachidonic acid oxygenation inhibi- 40 EXAMPLE 5 
tory amount of a compound of formula (I) or a phar- 

maceutically acceptable salt thereof a pharmaceuti- Preparation of 

cally acceptable carrier therefor; 3-(N 2 , S-dimethylisothioureido)-l-(3-tfifluromethyi- 

(d) a method for preparing such formulations; phenyl)-2-pyrazoline 

(e) a method for the prophylaxis or treatment of inflam- 45 xhe comp0 und prepared in Example 3 (5 g) and me- 
mation in a mammal, including man, comprising the thyliodide (4 ml) in acetone (30 ml) were heated at 65° 
administration to said mammal of a non-toxic, effec- w ith stirring. After about 20 minutes all the starting 
tive anti-inflammatory amount of a compound of material had dissolved and after a further short time the 
formula (I); ■ 5Q product started to crystallize out. Heating was contin- 

(0 a method for the prophylaxis or treatment of pain in ued for 2 hours, then the reaction mixture was cooled in 

a mammal, including man, comprising the administra- a carbon dioxide bath. The solid product was collected, 

tion to said mammal of a non-toxic, effective analge- washed with ethyl acetate and diethyl ether and dried 

sic amount of a compound of formula (I); to produce 3-(N 2 ,S-dimethylisdthioureido)-l-(3-tri- 

(g) a method for the prophylaxis or treatment of pyresis J5 fluoromethylphenyl)-2-pyrazoline hydriodide monohy- 
in a mammal, including man, comprising the adminis- drate, m.p. 158°. 

tration to said mammal of a non-toxic, effective anti- Analysis: Required: C, 35.15; H, 3.63; N. 12.61. 

pyretic amount of a compound of formula (I); Found: C, 35.00; H, 3.45; N, 12.64. 

(h) a method for the prophylaxis or treatment of asthma EXAMPLE 6 
in a mammal, including man, comprising the adminis- go 

tration to said mammal of a non-toxic, effective, anti- Preparation of 

asthmatic amount of a compound of formula (I); 3-(3-methylthioureido)- 1 -(4-chlorophenyl)-2-pyrazo- 

(i) a method for the inhibition of the lipoxygenase or une 

cyclo-oxygenase pathways of arachidonic acid me- 3-Amino-l-(4-chlorophenyl)-2-pyrazoline (1.5 $) 

tabolism comprising the administration of a non- 65 (prepared in Reference Example 6 of our European 

toxic, effective, inhibitory amount of a compound of patent specification No. 22-578) and methylisothiocya- 

formula (I) or a pharrnaceutically acceptable acid nate (1.02 g) were heated together at 100° for two 

addition salt thereof; and hours. The crude product was gi ound under methanol. 
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collected by filtration, and recrystallised from acetone hours. The cooled reaction mixture was diluted with 
to yield 3-(3-methylthioureido)-l-(4-chlorophenyl)-2- methanol and the solid product collected by filtration, 
pyrazoline, m.p. 237°. After extraction with hot methanol, the insoluble 

nv a lml 1 3-(3-methylthioureido)-l-(2-naphthyl)-2-pyrazoline had 

EXAMPLE 7 5 m.p. 230°-235° decomp. 

Preparation of EXAMPLE 11 

l-(5-bromo-6-methyl-2-pyridyl)-3-(N-methylthi- KAAMrLc II 

oureido)-2-pyrazoline l-(3-Carboxyphenyl)-3-(3-phenylureido)-2-pyrazoline 
3-Amino-l-(5-bromo-6-methyl-2-pyridyl)-2-pyrazo- 10 3-Amino-l-(3-carboxyphenyl)-2-pyrazoline (108 mg) 
line (4.0 g) and methylisothiocyanate (4.7 g) stirred and jphenylisocyanate (140 mg) in chloroform (10 ml) 
together at about 120°. A clear melt formed which did were' heated to reflux overnight. The resultant solid was 
not solidify very well and which was kept at 120° for 2 collected and dried to yield l-(3-carboxyphenyl)-3-(3- 
hours. The melt was then treated with S.V.M. (15 ml) phenylureido)-2-pyrazoline m.p. 255° decomp. 
and stirred whilst cooling. A clear solid resulted which 15 EXAMPLES 12-15 

was collected, washed with S.V.M. and dried in vacuo 

to yield 3.9 g l-(5-bromo-6-methyl-2-pyridyl)-3-N- Following the procedure of Example 6, there were 
methylthioureido-2-pyrazoline, m.p. 229°-230° (de- prepared: 

comp) F Example 12: 3-(3-Methylthioureido)-l-(2-pyridyl)-2- 

, 0 pyrazoline, m.p. 224°. 
EXAMPLE 8 Example 13: 3-(3-Methylthioureido)-l-(3-quinolyl)-2- 

Preparation of pyrazoline, m.p. 227°. 

; 3-(3-Butylthioureido)-l-(3-trifluoromethylphenyl)-2- Example 14: l-(2-Chlorophenyl)-3-(3-methylthi- 
nvrazoline oureido)-2-pyrazohne, m.p. 204°-205°. 

py 25 Example 15: l-(3-t-Butylphenyl)-3-(3-methylthi- 

Thiophosgene (11.5 g) was added slowly to a solution oureido)-2-pyrazoline. 
. of 3-amino-l-(3-trifluoromethylphenyl)-2-pyrazoline 

(23 g) (prepared according to Reference Example 1 of EXAMPLES 16-17 

European "patent specification No. 22-578) in acetone Following the procedure of Example 9, there were 

(250 ml) at 0° in an atmosphere of carbon dioxide. The prepared: 

addition was completed in about 20 minutes and was Example 16: l-(2-Chlorophenyl)-3-(N 2 ,S-dimethyliso- 

then allowed to warm to room temperature for 1 hour. thioureido)-2-pyrazoline hydriodide, m.p. 139°-140°. 

The resulting insoluble solid, the hydrochloride of the Example 17: N ! ,S-Dimethyl-N 2 -/l-(2-naphthyl)-2- 

starting base, was filtered off and washed with fresh pyrazolin-3-yl/isothiourea hydriodide, m.p. 

acetone. The combined filtrate and washings were 35 155°-156° 

evaporated in vacuo to give crude 3-isothiocyanato-l- _ Y MW c _ 

(3-trifluoromethylphenyl)-2-pyrazoline as a gum (13 g) " cAAJyirLiia is-zu 

which subsequently crystallised. This compound was Following the procedure of Example 8, there were 

used directly without purification but the presence of prepared: 

the isothiocyanate group was confirmed by infra red 40 Example 18: 3-(3-Isobutylthioureido)-l-(3-trifluorome- 

spectroscopy which exhibited a broad band in the re- thylphenyl)-2-pyrazoline, m.p. 215°-216°. 

gion of 2005 cm- 1 . This gum (3.8 g) was suspended in Example 19: 3-(3-Benzylthioureido)-l-(3-trifluorome- 

toluene (40 ml) and stirred during the addition of butyl- thylphenyl)-2-pyrazoline, m.p. 209°. 

amine (l,5,g). When the gum changed into a colourless Example 20': 3-(3-Allylthioureido)- l-(3-trifluoromethyl- 

solid. After 2 hours, the mixture was warmed to about 45 phenyl)-2-pyrazohne, m.p. 223°. 

35° for 10 minutes and then cooled back to room tem- EXAMPLE A: TABLET 

perature. The resulting solid was collected, washed 

with a little fresh toluene and recrystallised from propa- , 

nol in long prisms, m.p. 197°-198° of 3-(3-butylthi- in one tablet 

oureido)-l-(3-trifluoromethylphenyl)-2-pyrazoline. 50 Active ingredient 



iao mg 



EXAMPLE 9 

N,S-Dimethyl-N 2 /(4-chlorophenyl)-2-pyrazolin-3- 

yl/isothiourea hydriodide 

l-(4-Chlorophenyl)-3-(3-methylthioureido)-2-pyrazo- 55 Mix together the active ingredient, lactose and 
line (436 mg) in acetone (50 ml) was treated with me- starch. Granulate the powders using a solution of Povi- 
thyliodide (0.2 ml) and heated to reflux for two hours. done in purified water. Dry the granule, add the magne- 
The reaction mixture was cooled to room temperature s i um stearate and compress to produce tablets, 100 mg 
and the solid produced collected by filtration. 6Q pe r tablet. 

After recrystallisation from n-propanol the N,S- EY . lin)n , I1 otwtmtjmt 
dimethyl-N 2 -/l-(4-chlorophenyl)-2-pyrazoline-3- EXAMPLE B: OINTMENT 
yl/isothiourea hydriodide had m.p. 161°-167°. 



EXAMPLE 10 AcUve ln S redlent '- u m s 

tMMrLt 1U 65 White Soft Paraffin to 100.0 g 

3-(3-Methylthioureido)- 1 -(2-naphthyl)-2-pyrazoline 

3- Amino- 1 -(2-naphthyl)-2-pyrazoIine (1 g) and me- Disperse the active ingredient in a small volume of 

thylisothiocyanate (1.4 g) were heated at 130° for 7 the vehicle. Gradually incorporate this into the bulk to 



produce a smooth, homogenous product. Fill into col- and IC5o(uM) for inhibiti 
lapsible metal tubes. cyclo-oxygenase as indie 

EXAMPLE C: CREAM FOR TOPICAL USE If 



Polawax GP 200 
Lanolin Anhydrous 
White Beeswax 
Wuibyi Hyiiroxybinzoaie 



of Example 3 
of Example 5 
of Example 6 



Heat the polawax, beeswax and lanolin together at 
60° C. Add a solution of methyl hydroxybenzoate. 
Homogenise using high speed stirring. Allow the tem- 
perature to fall to 50°. Add and disperse the active 
ingredient. Allow to cool with slow speed stirring. 

EXAMPLE D: LOTION FOR TOPICAL USE 



Active Ingredient 
Sorbitan Monolaurate 
Polysorbate 20 
Cetostearyl Alcohol 
Glycerin 

Methyl Hydroxybenzoate 
Purified Water B.P. 



The methyl hydroxybenzoate and glycerin were dis- 
solved in 70 ml of water at 75° C. The sorbitan mono- 30 
laurate, Polysorbate 20 and cetostearyl alcohol were 
melted together at 75° and added to the aqueous solu- 
tion. The resulting emulsion was homogenised, allowed 
to cool with continuous stirring and the active ingredi- 
ent added as a suspension in the remaining water. The 35 
whole was stirred until homogenous. 

EXAMFLE E: EYE DROPS 



of Example 13 
of Example 14 
of Example 17 



What is claimed is: 
1. A compound of formula (I) o 
20 acceptable salt thereof: 



Methyl H 
Propyl Hydroxybenzoate 
Purified Water B.P. 



The methyl and propyl hydroxybenzoates were dis- 4 
solved in 70 ml purified water at 75° and the resulting 
solution then allowed to cool. The active ingredient 
was added next and the solution made up to 100 ml with 
purified water. The solution was sterilised by filtration 
through a membrane filter 0.22 um pore size and packed 5 
asepticaliy into suitable sterile containers. 

EXAMPLE F: INJECTION SOLUTION 



Water for Injections B.P. to 1.0 ml 

The active ingredient was dissolved in half of the 
water for injections and then made up to volume and 60 
sterilised by filtration. The resulting solution was dis- 
tributed into ampoules under aseptic conditions. 

EXAMPLE G: INHIBITION OF LIPOXYGENASE 

AND CYCLO-OXYGENASE 6J 
In an enzyme assay according to the method of G. 
Blackwell and R. J. Flower (Br. J. Pharmac., 63: 360P 
(1978)), compounds of the invention were found to have 



R 5 

wherein: 

Ar is a monocyclic or bicyclic aromatic radical se- 
lected from phenyl, naphthyl, quinolyl, benzyl and 
pyridyl optionally substituted in any position of the 
ring by one or more substuent(s) selected from 
fluoro, chioro, bromo, iodo, nitro, carboxy, hy- 
droxy, amino, monoalkyl substituted-amino, dial- 
kyl substituted-amino, trifluoromethyl, monohalo 
substituted-alkyl, dihalo substituted-alkyl, trihalo 
substituted-alkyl, lower alkyl, lower alkoxy, alkyl- 
sulphonyl, monohalo substituted-alkyl sulphonyl, 
dihalo substituted-alkyl sulphonyl and trihalo sub- 
stituted-alkyl sulphonyl provided that Ar is . Other 
than unsubstituted-phenyl; 

G is S and Z is NRR 1 ; and 

R, R 1 , R 4 and R 5 are each the same or different and 
are each selected from hydrogen, lower alkyl, and 
Ar as defined above; and R and R 1 may also be 
lower alkyl. 

2. A compound according to claim 1, wherein 

R and R 1 are each the same or different and are each 
selected from hydrogen, alkyl, unsubstituted-phe- 
nyl and Ar as defined in claim 1; and salts thereof. 

3. A compound according to claim 2, wherein 

Ar is selected from substituted-phenyl, naphthyl, 
quinolyl, benzyl and pyridyl. 

4. A compound according to claim 3 wherein: 

R 4 and R 5 are each the same or different and are each 
selected from hydrogen and lower alkyl. 

5. A compound according to claim 4 wherein: 

R and R 1 are each the same or different and are each 
selected from hydrogen, lower alkyl, phenyl, 2- 
pyridyl and 4-pyridyl. 

6. A compound selected from the group consisting of: 
3-(N 2 -methy lthioureido)- 1 -(3-trifluoromethylpheny i)- 2- 

pyrazoline; 

3-(N-methylthioureido)-l-(5-bromo-6-methyl-2- 

pyridyi)-2-pyrazoline; 
3-(3-butylthioureido)- 1 -(3-trifluoromethylphenyl)-2- 

pyrazoline; 

3-(3-methylthioureido)-l-(2-naphthyl)-2-pyrazoline; 
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3-(3-methylthioureido)-l-(2-pyridyI)-2-pyrazoline; tive anti-inflammatory amount of a compound of for- 

3-(3-methylthioureido)-l-(3-quinolyI)2-pyrazoIine; mula (I), as defined in any of claims 1 to 6. 

3-(3-methylthioureido)-l-(2-chlorophenyl)-2-pyrazo- 14 A method according to claim 13, wherein the 

line; amount of the compound of formula (I) is from 0.5 to 50 

3-(3-methylthioureido)-l-(3-t-butylphenyl)-2-pyrazo- 5 mg per kil °S ram ° f mammal body weight. 

line- " * ' 15. A method for the prophylaxis or treatment of pain 

3-(3-isobutylthioureido)-l-(3-trifluorometh y l P henyl)-2- !?* T^f' includ j ng f man ' c <f P risin S the admimstra- 

ovrazoline- tion to said mammal of a non-toxic, effective analgesic 

, . U u- -a m „ . n u , ,. ,x „ amount of a compound of formula (I), as defined in any 

3-(3-benzylthioureido)-l-(3-tnfluoromethylphenyl)-2- 10 of claims 1 to 6. 

pyrazolone; and 16. A method according to claim 15, wherein the 

3-(3-allylthioureido)-l-(3-trifluoromethylphenyl)-2- amount of the compound of formula (I) is from 0.5 to 50 

pyrazoline. mg per kilogram of mammal bodyweight. 

7. A pharmaceutical formulation, useful in treating 17. A method for the prophylaxis or treatment of 
inflammation in mammals, comprising an effective 15 pyresis in a mammal, including man, comprising the 
amount of a compound or salt of formula (I), as defined administration to said mammal of a non-toxic, effective 
in any of claims 1 to 6, in association with a pharmaceu- anti-pyretic amount of a compound of formula (I), as 
tically acceptable carrier therefor. de ?" ed m an y °f claims 1 to 6 - . 

8. A formulation according to claim 7 in unit dosage , 0 ^ ™f h ° d accord /ng to claim 17 wherein the 
, 6 6 20 amount of the compound of formula (I) is from 0.5 to 50 

„ ' ... , mg per kilogram of mammal bodyweight. 

9. A formulation according to cla.m 7 in the form of 19. A method for the inhibition of the lip 0xy g en ase or 
capsules, tablets, suppositories, liniments, lotions, cyclo-oxygenase pathways of arachidonic acid metabo- 
creams, ointments, drops or aerosols. lism in a mammal, including man, comprising the ad- 

10. A formulation according to claim 7 in a form 25 ministration of an effective inhibitory amount of a corn- 
suitable for ophthalmic administration. pound of formula (I), as defined in any of claims 1 to 6. 

11. A formulation according to claim 10 in the form 20 - A method according to claim 19, wherein the 
of aqueous eye drops. amount of the compound of formula (I) is from 0.5 to 50 

12. A formulation according to claim 7, wherein the mg f er kil °gram of mammal bodyweight. 
compound or salt of formula (I) is further in association 30 - „ A method of treatm S the medical symptoms of 
with another therapeutic ingredient selected from anti- SSS^ Z * wlT ' r °tf may „ be 
hi n *in ™t; f„™,i +• , ; 1 * alleviated by the inhibition of arachidonic acid metabo- 
biotic, anb-fungal and anti-viral agents. Hsm which comprjses administeri t0 said mamma] an 

13. A method for the prophylaxis or treatment of effective arachidonic acid metabolism inhibiting 
inflammation in a mammal, including man, comprising 35 amount of a compound or salt of claim 1. 

the administration to said mammal of a non-toxic, effec- ***** 
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inhibit both the cyclo-oxygenase and lipoxygenase 
pathways of arachidonic acid oxygenation and are use- 
ful in medicine as, e.g., anti-inflammatory and anti- 
asthmatic agents. 

The compounds may be administered as the raw chemi- 
cal or in association with a carrier as a pharmaceutical 
formulation. 

The compounds may be prepared by methods analo- 
gous to those known in the art, e.g., by the method of 
Duffin and Kendall in J. Chem. Soc. (1954), 408-415, or 
by other methods. 

17 Claims, No Drawings 
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USE OF 

3-(ARYLMETHYLENEAMINO)-l-ARYL-2- 
PYRAZOLINES IN THE PROPHYLAXIS AND 
TREATMENT OF INFLAMMATION, PAIN, 
PYRESIS, AND ASTHMA 

This invention relates to heterocyclic compounds and 
their preparation and to the use of such compounds of 
pharmaceutical formulations thereof in medicine in a 
mammal, including man, as e.g. anti-inflammatory or 
anti-allergic agents or as agents in the prevention of 
tissue rejection. 

Accordingly, the present invention relates to hetero- 
cyclic compounds of formula (I) and salts thereof: 



Y may be selected from 2-hydroxyphenyl and 2,4-dihy- 
droxyphenyl. 

A subclass of the compounds of formula (I) are com- 
pounds of formula (IA) 



"-C— N=CH— Y' 



(1A) 



Y' is phenyl, pyridyl, pyrrolyl, naphthyl or quinolyl, 
each of which may optionally be substituted by one or 
I 5 more of halo, alkyl, alkoxy and hydroxy groups; 

R 4 ' and R 5 ' are the same or different and are selected 
from hydrogen and alkyl; and 

Ar' is pyridyl, quinolyl or substituted-phenyl, each of 
which pyridyl and quinolyl may be optionally substi- 
20 tuted by one or more substituents, and the substituents 
are selected from halo, alkyl (which may itself be op- 
tionally substituted by halo), alkoxy and carboxyl 
groups. 

Examples of compounds of formula (I) are: 
3-salicy Iideneamino- 1 -(3-trifluoromethylphenyl)-2- 
pyrazoline; 

3-benzylideneamino-l-(3-trifiuoromethylphenyl)-2- 
pyrazoline; 

30 3-(2,4-dihydroxybenzylideneamino)- 1 -(3-trifluorome- 
thylphenyl)-2-pyrazoline; 
3-(2-pyridylmethyleneamino)- 1 -(3-trifluoromethyl- 

phenyl)-2-pyrazoline; 
3-(2-pyrrolylmethylenearnino)-l-(3-trifluoromethyl- 
35 phenyl)-2-pyrazoline; 

3 -salicy Iideneamino- 1 -(2-pyridy l)-2-pyrazoline; 
3-(3-quinolylmethyleneamino)-l-(3-trifluoromethyl- 

phenyl)-2-pyrazoline; 
3-( 1 -naphthylmethyleneamino)- 1 -(3-trifluoromethyl- 
40 phenyl)-2-pyrazoline; 

3-(4-methylbenzylideneamino)- 1 -(2-naphthyl)-2- 
pyrazoline; 

3-salicylideneamino- 1 -(3-quinolyl)-2-pyrazoline; 
3-(4-chlorobenzylideneamino)- 1 -(4-chlorophenyl)-2- 



R H 

wherein, Y is a monocyclic or bicyclic aromatic radical 
having from 5 to 10 ring atoms selected from carbon 
and nitrogen optionally substituted in any position of 
the ring by one or more substituent(s); R 4 and R 5 are 
each the same or different and are each selected from 
hydrogen, alkyl or Y as defined above; Ar is selected 
from Y as defined above with the proviso that Ar is 
other than unsubstituted phenyl. 

Examples of Ar include substituted-phenyl, naphthyl, 
quinolyl and pyridyl. Particularly preferred aromatic 
radicals are substituted-phenyl and pyridyl, especially 
wherein 'pyridyl' is selected from 2-pyridyl and 4-pyri- 
dyl. 

The aromatic ring is preferably substituted and exam- 
ples of suitable substituents are halo, alkyl (which may 
itself be optionally substituted by halo), carboxy, alk- 
oxy, nitro, amino (which may itself be optionally substi- 
tuted by 1 or 2 alkyl groups), hydroxy and alkyl-sulpho- 
nyl of which the alkyl moiety may itself be optionally 
substituted by halo. Examples of especially suitable Ar 
substituents are halo (that is: fluoro, chloro, bromo and 
iodo) and trifluoromethyl. When Ar is substituted-phe- 
nyl, the preferred positions of the ring for the sub- 
stituent(s) are those selected from the 2-, 3-, 4-, 3,4- and 45 pyrazoline; 
2,6-positions. For example, Ar may be selected from l-(4-bromo-3-trifluoromethylphenyl)-3-(2-hydroxyben- 
3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 4- zylideneamino)-2-pyrazoline; 
fluorophenyl, 4-chlorophenyl, 4-bromophenyl, 3-tri- i-(4-bromo-3-trifluoromethylphenyl)-3-(4-methoxyben- 
fluorornethyl-4-fluorophenyl, 3-trifluoromethyl-4- zylideneamino)-2-pyrazo!ine; 
chlorophenyl and 3-trifluoromethyl-4-bromophenyl. 50 3-benzylideneamino-l-(3-t-butylphenyl)-2-pyrazoline; 
When Ar is pyridyl, the preferred position of the ring 3-benzylideneamino-l-(3-trifIuoromethylphenyl)-2- 

pyrazoline; 

l-(5-bromo-6-methyl-2-pyridyl)-3-salicylideneammo-2- 
pyrazoline; 

1 -(5-bromo-6-methyl-2-pyridyl)-3-( 1 -naphthylme- 

thyleneamino)-2-pyrazoline; 
4-methyl-3-salicylideneamino-l-(3-trifluoromethyl- 
phenyl)-2-pyrazoline; 



for any substituent is the 5-position. For example, Ar 
may be selected from 5-chloro-2-pyridyl,5-bromo-2- 
pyridyl and 5-iodo-2-pyridyl. 

When any of R 4 and R 5 are Y the aromatic ring is 55 
preferably unsubstituted. For example, R 4 and R 5 may 
be selected from phenyl, 2-pyridyl and 4-pyridyl, but 
are preferably selected from hydrogen and alkyl. 

Y is preferably a monocyclic aromatic radical having 3.b enzylideneam i no . 1 . ( 4. m ethoxyphenyl)-2-pyra Z olin-, 

either from 3 to 7 ^.f^^J^S^ 60 -b r!zylideneami„o-l- 3-carboxylphenyl pyrazoline; 

Sr to "S5S^&^^ 3-(2-hydroxyl-na P ht« 

radicals are phenyl, pyridyl, naphthyl and pyrrolyl. fluoromethylpheny I)-2-pyrazoline; 

When Y is substituted in the aromatic ring, the substitu- l-(2-chloro P henyl)-3-(2-hydroxy-l-naphthylme- 

ents may be selected from those examples described 65 thyleneammo)-2-pyrazohne. 

hereinbefore in the definition of 'Ar'. The preferred The compounds of formula (I) may be prepared by 

positions of the ring for any substituent are those se- any method known m the art for the preparation ot 

lected from the 2-, 2,4- and 2,6-positions. For example, compounds of analogous structure, for example, by the 
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method of G. F. Duffin and J. D. Kendall in J. Chem. tions are prepared by uniformly and intimately bringing 

Soc. (1954), 408-415. the active ingredient into association with a liquid car- 

The compounds of formula (I) may be used in the rier or a finely divided solid carrier or both, and then, if 

relief of rheumatoid arthritis, rheumatoid spondylitis, necessary, shaping the product into the desired formula- 

osteroarthritis, gouty arthritis and other arthritic condi- 5 tion. 

tions; inflamed joints; eczema, other inflammatory skin Formulations of the present invention suitable for 
conditions; inflammatory eye conditions including con- oral administration may be in the form of discrete units 
junctivitis; pyresis and other conditions associated with such as capsules, cachets, tablets or lozenges, each con- 
inflammation and pain. Such other conditions associ- taining a predetermined amount of the active ingredi- 
ated with inflammation include the reduction of tissue 10 ent; in the form of a powder or granules; in the form of 
necrosis in chronic inflammation, the suppression of a solution or a suspension in an aqueous liquid or non- 
tissue rejection following transplant surgery and ulcera- aqueous liquid; or in the form of an oil-in-water emul- 
tive colitis. sion or a water-in-oil emulsion. The active ingredient 

The compounds of formula (I) may also be used in the may also be in the form of a bolus, electuary or paste, 

treatment or prophylaxis of allergic conditions and 15 A tablet may be made by compressing or moulding 

other airway inflammatory conditions such as asthma the active ingredient optionally with one or more acces- 

and of asthma having a non-allergic origin and bronchi- sory ingredients. Compressed tablets may be prepared 

tis. The compounds may also be useful as antispasmo- by compressing, in a suitable machine, the active ingre- 

genic agents. dient in a free-flowing form such as a powder or gran- 

The amount required of a compound of formula (I) 20 ules, optionally mixed with a binder, lubricant, inert 
(herinafter referred to as the active ingredient) for ther- diluent, surface active or dispersing agent. Moulded 
apeutic effect will, of course, vary both with the partic- tablets may be made by moulding, in a suitable machine, 
ular compound, the route of administration and the a mixture of the powdered active ingredient and a suit- 
mammal under treatment. A suitable dose of a com- able carrier moistened with an inert diluent, 
pound of formula (I) for a mammal suffering from an 25 Formulations for rectal administration may be in the 
inflammatory, painful or pyretic condition as defined form of a suppository incorporating the active ingredi- 
hereinbefore is 0.5 to 500 mg of base per kilogram body- ent and a carrier such as cocoa butter, or in the form of 
weight, the most preferred dosage being 0.5 to 50 an enema. 

mg/kg of mammal bodyweight, for example 5 to 25 Formulations suitable for parenteral administration 

i mg/kg; administered two or three times daily. 30 conveniently comprise a sterile aqueous preparation of 

In the case of the treatment or prophylaxis of inflam- the active ingredient which is preferably isotonic with 

" .matory airway conditions, a suitable anti-asthmatic dose the blood of the recipient. 

' of a compound of formula (I) is 1 mg to 10 mg of base Formulations suitable for intra-articular administra^ 

per kilogram bodyweight, the most preferred dosage tion may be in the form of a sterile aqueous preparation 

being 1 mg to 5 mg/kg of mammal bodyweight, for 35 of the active ingredient which may be in microcrystal- 

example from 1 to 2 mg/kg. line form, for example, in the form of an aqueous micro- 

.,; While it is possible for an active ingredient to be crystalline suspension. Liposomal formulations or bio- 

administered alone as the raw chemical, it is preferable degradable polymer systems may also be used to present 

:;to present it as a pharmaceutical formulation. Conve- the active ingredient for both intra-articular and oph- 

rniently, the active ingredient comprises from 0.1% to 40 thalmic administration. 

99.9% by weight of the formulation. Conveniently, unit Formulations suitable for topical administration in- 
doses of a formulation contain between 0. 1 mg and 1 g elude liquid or semi-liquid preparations such as lini- 
of the active ingredient. For topical administration, the ments, lotions, applications; oil-in-water or water-in-oil 
active ingredient preferably comprises from 1% to 2% emulsions such as creams, ointments or pastes; or solu- 
by weight of the formulation but the active ingredient 45 tions or suspensions such as drops. For example, for 
may comprise as much as 10% w/w. Formulations ophthalmic administration, the active ingredient may be 
suitable for nasal or buccal administration, (such self- presented in the form of aqueous eye drops as, for exam- 
propelling powder-dispensing formulations described pie, a 0.1-1.0% solution. 

hereinafter), may comprise 0. 1 to 20% w/w, for exam- Formulations suitable for administration to the nose 

pie about 2% w/w of active ingredient. 50 or buccal cavity include powder, self-propelling and 

The formulations, both for veterinary and for human spray formulations such as aerosols and atomizers. The 
medical use, of the present invention comprise an active formulations, when dispersed, preferably have a parti- 
ingredient in association with a pharmaceutically ac- cle size in the range of 10 to 200u. 
ceptable carrier therefor and optionally other therapeu- Such formulations are most preferably in the form of 
tic ingredient(s). The carrier(s) must be 'acceptable' in 55 a finely comminuted powder for pulmonary administra- 
the sense of being compatible with the other ingredients tion from a powder inhalation device or self-propelling 
of the formulations and not deleterious to the recipient pwder-dispensing formulations, where the active ingre- 
thereof. dient, as a finely comminuted powder, may comprise up 

The formulations include those in a form suitable for to 99.9% w/w of the formulation. In the case of self- 
oral, ophthalmic, rectal, parenteral (including subcuta- 60 propelling solution and spray formulations, the effect 
neous, intramuscular and intravenous), intra-articular, may be achieved either by choice of a valve having the 
topical, nasal or buccal administration. desired spray characteristics (i.e. being capable of pro- 

The formulations may conveniently be presented in ducing a spray having the desired particle size) or by 

unit dosage form and may be prepared by any of the incorporating the active ingredient as a suspended pow- 

methods well known in the art of pharmacy. All meth- 65 der if controlled particle size. Thus the formulation, 

ods include the step of bringing the active ingredient instead of passing into the lungs, is largely retained in 

into association with the carrier which constitutes one the nasal cavity. These self-propelling formulations may 

or more accessory ingredients. In general, the formula- be either powder-dispensing formulations or formula- 
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tions dispensing the active ingredient as droplets of a 
solution or suspension. 

Self-propelling powder-dispensing formulations pref- 
erably comprise dispersed particles of solid active ingre- 
dient, and a liquid propellant having a boiling point if 5 
below 65° F. (18° C.) at atmospheric pressure. The 
liquid propellant may be any propellant known to be 
suitable for medicinal administration and may comprise 
one or more lower alky! hydrocarbons or halogenated 
lower alkyl hydrocarbons or mixtures thereof; chlori- 10 
nated and fluorinated lower alkyl hydrocarbons are 
especially preferred. Generally, the propellant consti- 
tutes 50 to 99.9% w/w of the formulation whilst the 
active ingredient constitutes 0. 1 to 20% w/w, for exam- 
pie, about 2% w/w, of the formulation. ' 

The pharmaceutical^- acceptable carrier in such self- 
propelling formulations may include other constituents 
in addition to the propellant, in particular a surfactant 
or a solid diluent or both. Surfactants are desirable since ^ 
they prevent agglomeration of the particles of active 
ingredient and maintain the active ingredient in suspen- 
sion. Especially valuable are liquid non-ionic surfac- 
tants and solid anionic surfactants or mixtures thereof. 
Suitable liquid non-ionic surfactants are those having a 2$ 
hydrophile-lipophile balance (HLB, see Journal of the 
Society of Cosmetic Chemists Vol. 1 pp. 311-326 
(1949)) of below 10, in particular esters and partial es- 
ters of fatty acids with alphatic polyhydric alcohols, for 
instance, sorbitan monooleate and sorbitan trioleate, 3Q 
known commercially as 'Span 80' (Trade Name) and 
'Span 85' (Trade Name), respectively. The liquid non- 
ionic surfactant may constitute from 0.01 up to 20% 
w/w of the formulation, though preferably it consti- 
tutes below 1 % w/w of the formulation. Suitable solid 35 
anionic surfactants include alkali metal, ammonium and 
amine salts of dialkyl sulphosuccinate (where the alkyl 
groups have 4 to 12 carbon atoms) and alkyl benzene 
sulphonic acid (where the alkyl group has 8 to 14 car- 
bon atoms). The solid anionic surfactants may consti- 40 
tute from 0.01 up to 20% w/w of the formulation, 
though preferably below 1 % w/w of the composition 
solid diluents may be advantageously incorporated in 
such self-propelling formulations where the density of 
the active ingredient differs substantially from the den- 45 
sity of the propellant; also, they help to maintain the 
active ingredient in suspension. The solid diluent is in 
the form of a fine powder, preferably having a particle 
size of the same order as that of the particles of the 
active ingredient. Suitable solid diluents include sodium 50 
chloride, sodium sulphate and sugars. 

Formulations of the present invention may also be in 
the form of a self-propelling formulation wherein the 
active ingredient is present in solution. Such self- 
propelling formulations may comprise the active ingre- 55 
dient, propellant and co-solvent, and advantageously an 
antioxidant stabiliser. The propellant is one or more of 
these already cited above. Co-solvents are chosen for 
their solubility in the propellant, their ability to dissolve 
the active ingredient, and for their having the lowest 60 
boiling point consistent with these above-mentioned 
properties. Suitable co-solvents are lower alkyl alcohols 
and mixtures thereof. The co-solvent may constitute 5 
to 40% w/w of the formulation, though preferably less 
than 20% w/w of the formulation. Antioxidant stabilis- 65 
ers may be incorporated in such solution-formulations 
to inhibit deterioration of the active ingredient and are 
conveniently alkali metal ascorbates or bisulphites. 



They are preferably present in an amount of up to 
0.25% w/w of the formulation. 

Such self-propelling formulations may be prepared 
by any method known in the art. For example, the 
active ingredient (either as particles as defined hereinbe- 
fore in suspension in a suitable liquid or in up to 20% 
w/w solution in an acceptable co-solvent, as appropri- 
ate) is mixed with any other constituents of a pharma- 
ceuticaliy acceptable carrier. The resulting mixture is 
cooled, introduced into a suitable cooled container and 
propellant is added thereto in liquid form; and the con- 
tainer is sealed. Alternatively, such self-propelling for- 
mulations may be prepared by mixing the active ingre- 
dient either in particles as hereinbefore defined or in 2 to 
20% w/v alcohol or aqueous solution as appropriate, 
together with the remaining constituents of the pharma- 
ceutically acceptable carrier other than the propellant; 
introducing the resulting mixture, optionally with some 
propellant, into a suitable container; and injecting the 
propellant, under pressure, into the container at ambient 
temperature through a valve which comprises a part of 
the container and is used to control release of the formu- 
lation from it. Desirably, the container is purged by 
removing air from it at a convenient stage in the prepa- 
ration of the self-propelling formulation. 

A suitable container for a self-propelling formulation 
is one provided with a manually-operable valve and 
constructed of aluminium, stainless steel or reinforced 
glass. The valve should, of course, be one having the 
desired spray characteristics of particle size as hereinbe- 
fore defined. Advantageously, the valve is of the type 
which delivers a fixed amount of the formulation on the 
occasion of each operation of the valve, for example, 
about 50 to 100 microliters of formulation in each deliv- 

Formulations of the present invention may also be in 
the form of an aqueous or dilute alcoholic solution, 
optionally a sterile solution, of the active ingredient for 
use in a nebuliser or atomiser, wherein an accelerated 
air stream is used to produce a fine mist consisting of 
small droplets of the solution. Such formulations usually 
contain a flavouring agent such as saccharin sodium and 
a volatile oil. A buffering agent such as sodium metabi- 
sulphite and a surface active agent may also be included 
in such a formulation which should also contain a pre- 
servative such as methylhydroxybenzoate. 

Other formulations suitable for nasal administration 
include a coarse powder having a particle size of 20 to 
500 microns which is administered in the manner if 
which snuff is taken i.e. by rapid inhalation through the 
nasal pasage from a container of the powder held close 
up to the nose. 

In addition to the aforementioned ingredients, the 
formulations of this invention may include one or more 
additional ingredients such as diluents, buffers, flavour- 
ing agents, binder, surface active agents, thickeners, 
lubricants, preservatives eg. methylhydroxybenzoate 
(including anti-oxidants), emulsifying agents and the 
like. 

Any other therapeutic ingredient may comprise one 
or more of the following: anti-biotic, anti-fungal and 
anti-viral agents. 

According to the present invention there are there- 
fore provided: 

(a) a novel compound of formula (I) or an acid addi- 
tion salt thereof; 

(b) a method for preparing a compound of formula 
(I); 
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(c) a pharmaceutical formulation comprising a non- an orange-coloured solid which was stirred for 45 non- 
toxic, effective arachidonic acid oxygenation inhibitory utes in aqueous ethanol (3:1) and 3-(2-pyridylme- 
amount of a compound of formula (I) or a pharmaceuti- thyleneamino)- 1 -(3-trifluoromethylphenyl)-2-pyrazo- 
cally acceptable salt thereof and a pharmaceutical^ line was collected, m.p. 155.6°. 

acceptable carrier therefor; 5 Analysis: C16H13F3N4; Required: C, 60.38; H, 4.11; 

(d) a method for preparing such formulations; N, 17.60; Found: C, 60.29; H, 4.18; N. 17.58. 

(e) a method for the prophylaxis or treatment of in- 
flammation in a mammal, including man, comprising the EXAMPLE 3 
administration to said mammal of a non-toxic, effective Preparation of 
anti-inflammatory amount of a compound of formula 10 3_(2-p yr rolylmethyleneamino)- 1 -(3-trifiuoromethyl- 

,~ , , „ , , . . . phenyl)-2-pyrazoline 

(f) a method for the prophylaxis or treatment of pain 

in a mammal, including man, comprising the administra- 3-Amino- 1 -(3-trifluoromethylphenyl)-2-pyrazoline 

tion to said mammal of a non-toxic, effective analgesic (0.6 g) in n-butanol (4 ml) was heated together with 

amount of a compound of formula (I); 15 2-pyrroylaldehyde (0.25 g) to 100° overnight under a 

(g) a method for the prophylaxis or treatment of nitrogen atmosphere. TLC (see example 1) indicated 
pyresis in a mammal, including man, comprising the that a partial reaction had occurred. Heating was con- 
administration to said mammal of a non-toxic, effective tinued for a further 24 hours after which time little 
anti-pyretic amount of a compound for formula (I); further reaction had occurred. The reaction mixture 

(h) a method for the prophylaxis or treatment of 20 was left at room temperature under a nitrogen atmo- 
asthma in a mammal, including man, comprising the sphere for 4 days during which time dark-coloured 
administration to said mammal of a non-toxic, effective, crystals had formed which were collected and re-crys- 
anti-asthmatic amount of a compound of formula (I); tallized from aqueous isopropanol. The product was 

(i) a method for the inhibition of a pathway of arachi- 3-(2-pyrrolylmethyleneamino)-l-(3-trilfuoromethyl- 
donic acid oxygenation selected from the lipoxygenase 25 phenyl)-2-pyrazoline, m.p. 144°-145°. 

and cyclo-oxygenase pathways, comprising the admin- Analysis: C15H13F3N4; Required: C, 58.82; H, 4.28; 
istration of a non-toxic, effective, inhibitory amount of a N> 18 2 9 ; Found: C, 59.04; H, 4.20; N, 18.5. 
compound of formula (I) or a pharmaceutical^ accept- 
able acid addition salt thereof; and EXAMPLE 4 
(j) a compound of formula (I) for use in medicine in 30 Preparation of 
■ r the inhibition of the lipoxygenase or cyclo-oxygenase 3-salicylidenamino-l-(3-trifluoromethylphenyl)-2- 
pathways of arachidonic acid metabolism. " pyrazoline 
The following examples are provided by way of an 
■ illustration of the present invention and should in no A - A solutlon of 3-amino-l-(3-tnfluoromethyl- 
way be construed as a limitation thereof. All tempera- „ phenyl)-2-pyrazohne (2.29 g) and salicylaldehyde (1.2 
tures indicated are in degrees Celsius. §) in methanol (22.9 ml) was heated to reflux for 30 

minutes. The resulting semi-solid mass was cooled and 

EXAMPLE 1 then filtered to give an orange-coloured solid which 

Preparation of was re-crystallized from ethanol to produce 3- 

3-(2,4'-carboxybutoxy-6-hydroxybenzylidine-amino)-l- salicylideneamino-l-(3-trifluoromethylphenyl)-2- 

(3-trifluoromethylphenyl)-2-pyrazoline pyrazoline m.p. 159.1° (yield 1.7 g). 

A . , ,„ .„ . , . „ „ ,. Analysis: C17H14F3N3O; Required: C, 61.3; H, 4.1; N, 

-Ammo-l<3.tAor^ fi F ^ und: Q 6LQ6 H 4 3 £ N 12.11. 

(438 mg) ,n methanol (4 ml) was mixed together with Salicylaldehyde (80 mg) was added to a solution of 

2-4-carboxybutoxy-6-hydroxyben Z aldehyde(476 mg) 3. amino .i; (3 . trifln y on ^eth&henyl)-2.pyrazoljiie hy- 

A deep orange rapidly developed. The mixture was 45 drochlorid ; (130 } in w ^ r (5 " ml) . The salicylate- 

heated to reflux for hours during which time the , , , v ... 6 / , v ' . , J . , n 

reaction mixture set to a sem.-solid mass. The mixture h y de la y er rapidly turned orange and after about 10 

was cooled to 0° and the solid filtered off, washed with mlnut « asemi-sohd mass had formed. Ethanol (1 ml 

fresh methanol and dried in vacuo to produce 3-(2-4'- was added t0 S lve a clear soI,d - Th f m ' xture J was ke P l 

carboxybutoxy-6-hydroxybenzyliden e amino)-l-(3-tri- 50 overnight at room temperature and the product was 

fl U oromethylphenyl)-2-pyrazoline, m.p. 179.1°. co lected and washed with water containing 5% etha- 

Analysis: Required: C, 58.79; H, 4.93; N, 9.35; Found: no1 and finalI V> dned ,n vacu ° P™ duce 3 " 

C 58 98- H 5 00- N 9 19 salicylideneamino-l-(3-tnfluoromethylphenyl)-2- 

pyrazoline, m.p. 155.8° (yield 130 mg). The product was 

EXAMPLE 2 then re-crystallized with ethanol and on subsequent 

Preparation of analysis, was found to be identical with that described in 

3-(2-pyridylmethyleneamino)-l-(3-trifluoromethyl- paragraph A. 

P henyl)-2-pyrazoline EXAMPLE 5 

3-Amino- l-(3-trifluoromethylphenyl)-2-pyrazoline in Preparation of 



3-salicylideneamino- 1 -(2-pyridyl)-2-pyrazolin 



methanol (23 ml) was stirred together with 
pyridylaldehyde at room temperature for 2 hours and 

then under reflux for a further 2 hours. Thin layer chro- 3-Amino- l-(2-pyridyl)-2-pyrazoline (1.6 g) and 

matography (Si0 2 , ethyl acetate) indicated that the salicylaldehyde (1.2 g) were dissolved together with 

reaction was substantially complete. After standing methanol (16 ml). The resulting solution was heated to 
overnight, additional 2-pyridylaldehyde (0.5 g) was 65 reflux and after about 15 minutes a crystalline solid 

added and heating was continued for 2 hours. TLC separated. After another 15 minutes at reflux the sus- 

again indicated that no further reaction had occurred. pension was cooled and the separated 3- 

The reaction mixture was evaporated in vacuo to yield salicylideneamino-l-(2-pyridyl)-2-pyrazoline was re- 
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crystallized from methanol m.p. 242°-243° (yield 500 
nig). 

Analysis: Ci 5 H 14 N 4 0; Required: C, 67.65; H, 5.3; N, 
21.04; Found: C, 67.60; H, 5.34; N, 21.38. 

EXAMPLE 6 

Preparation of 

3-(3-qumolylmethyleneamino)-l-(3-trifluoromethyl- 
phenyl)-2-pyrazoline 

A mixture of 3-amino- 1 -(3-trifluoromethylphenyl)-2- 
pyrazoline (prepared in Reference Example 1 of our 
European patent specification No. 22-578) (0.73 g), 
3-quinoline carboxaldehyde (0.5 g) and 1 drop glacial 
acetic acid in methanol (10 ml) was heated to reflux for 15 
thirty minutes. After cooling, the solid product was 
collected and recrystallized from ethanol, and subse- 
quently from ethyl acetate and from toluene to afford 

3- (3-quinolymethyleneamino)-l-(3-trifluoromethyl- 
phenyl)-2-pyrazoline, m.p. 209°-210°. 20 

EXAMPLE 7 
Preparation of 
3-(l-naphthylmethyleneamino)-l-(3-trifluoromethyl- 

phenyl)-2-pyrazoline 25 
A solution of 3-amino- l-(3-trifluoromethylphenyl)-2- 
pyrazoline (prepared in Reference Example 1 of our 
European patent specification No. 22-578) (10 g) and 

1- naphthaldehyde (6.81 g) containing four drops of 3Q 
glacial acetic acid was heated to reflux in ethanol (50 
ml) for twenty four hours. The resultant solid was col- 
lected and recrystallized from propan-l-ol to yield 3-(l- 
naphthylmethyleneamino)-l-(3-trifluoromethylphenyl)- 

2- pyrazoline, m.p. 173°. 35 

EXAMPLE 8 
Preparation of 
3-(4-methylbenzylideneamino)- 1 -(2-naphthyI)-2- 

pyrazoline 40 
Example 8 A: 3-amino- l-(2-naphthyl)-2-pyrazoline 
2-Hydrazinonaphthalene (5 g) was added to a solu- 
tion of sodium (0.7 g) in dried S.V.M. (20 ml) in a nitro- 
gen atmosphere at 0°-5\ Acrylonitrile (1.8 g) was then 45 
added slowly and the resulting mixture allowed to at- 
tain room temperature over about 1 hour. 
The mixture was then heated to reflux; after about 30 
s it deposited a crystalline solid and after about 
a semi-solid mass had formed. After a total 50 
heating time of 1 hour, the mixture was allowed to cool 
and the solid filtered off with care. 

The filtrate was deep purple but the residue was a 
clear yellow solid which was ground up with water, 
filtered and re-ground with S.V.M. After further filter- 55 
ing and grinding with S.V.M., the product was finally 
filtered, washed with S.V.M. and dried in vacuo to 
yield 4.4 g of 3-amino- l-(2-naphthyl)-2-pyrazoline, m.p. 
190"-191\ 

EXAMPLE 8B: 
3-(4-methylbenzylideneamino)- 1 -(2-naphthyl)-2- 
pyrazoline 

The amino compound prepared in Example 8A (500 
mg) was suspended in S.V.M. (25 ml) together with 65 

4- methylbenzaldehyde (300 mg) and 1 drop of glacial 
acetic acid. The mixture was stirred at reflux tempera- 
ture for 2 hours. A dark orange solid formed and the 



10 

s cooled and filtered to produce a 

dark yellow solid. 

The product was washed with methanol and dried in 
vacuo to give 3-(4-methylbenzylideneamino)-l-(2-naph- 
thyl)-2-pyrazoline, m.p. 184°- 186°. 

EXAMPLE 9 
Preparation of 
3-salicylideneamino-l-(3-quinolyl)-2-pyrazoline 

' 3-Amino-l-(3-quinolyl)-2-pyrazoline (prepared in 
Example 10 of our co-pending application No. (A629)) 
(1.06 g, 0.005 mol) was added to a solution of salicy- 
laldehyde (0.61 g, 0.005 mol) in methanol (8 ml). The 
mixture was refluxed for i hour and then the solid fil- 
tered off. 

The solid was refluxed in methanol (200 ml) for \ 
hour, the insoluble material filtered off and the product 
recrystallized from 2-ethoxyethanol with charcoaling 
to yield 0.14 g 3-salicylideneamino- 1 -(3-quinolyl)-2- 
pyrazoline, m.p. 288°-289°. 

EXAMPLE 10 
Preparation of 
3-(4-chlorobenzylideneamino)- 1 -(4-chlorophenyl)-2- 
pyrazoline 

3-Amino- 1 -(4-chlorophenyl)-2-pyrazoline (prepared 
in Reference Example 6 of our European patent specifi- 
cation No. 22-578) (1.95 g) in S.V.M. (5 ml) was mixed 
with excess 4-chlorobenzaldehyde (1.50 g) and the mix- 
ture was heated to reflux after the addition of 1 drop of 
glacial acetic acid. A virtually clear solution formed 
which rapidly crystallised to form a bright orange prod- 
uct which was collected, washed with S.V.M. and dried 
in vacuo to produce 2.95 g 3-(4-chloroben- 
zylideneamino)- 1 -(4-chlorophenyl)-2-pyrazoline, m.p. 
193M95 0 (decomp). 

EXAMPLE 11 
Preparation of 
l-(4-bromo-3-trifluoromethylphenyl)-3-(2-hydroxyben- 
zylideneamino)-2-pyrazoline 
3-Amino- 1 -(4-brorno-3-trifluoromethylphenyl)-2- 
pyrazoline (prepared in Example 39 of our European 
patent specification No. 22-578) (140 mg) and salicy- 
laldehyde (100 mg) were dissolved together in metha- 
nol (2 ml) and 1 drop of glacial acetic acid. The mixture 
was heated to reflux for 1 hour. During this time a deep 
orange-red colour developed and the mixture crystal- 
lised. It was kept at 0° for 3 hours, then the solid was 
collected, washed with methanol and dried in vacuo to 
yield 150 mg l-(4-bromo-3-trifluoromethylphenyl)-3-(2- 
hydroxybenzylideneamino)-2-pyrazoline, m.p. 170° (de- 
comp). 

EXAMPLE 12 
Preparation of 
l-(4-bromo-3-trifluoromethylphenyl)-3-(4-methoxyben- 
zylideneamino)-2-pyrazoline 
3-Amino- 1 -(4-bromo-3-trifluoromethylphenyl)-2- 
pyrazoline (prepared in Example 39 of our European 
patent specification No. 22-578) (240 mg) in S.V.M. (5 
ml) together with 4-methoxybenzaldehyde (160 mg) 
and 1 drop of glacial acetic acid were heated to reflux 
for 1 hour. A yellow product separated which was 
collected, washed with methanol and dried in vacuo to 
yield 300 mg l-(4-bromo-3-trifluoromethylphenyl)-3-(4- 



methoxybenzyIideneamino)-2-pyrazoline, 
175°-176° (decomp). 

EXAMPLE 13 



3-Amino- 1 -(3-t-butylphenyl)-2-pyrazoline 5 
3-t-Butylaniline hydrochloride (5 g) in concentrated 
hydrochloric acid (8 ml) was stirred at 0° whilst a solu- 
tion of sodium nitrite (1.86 g) in water (2.4 ml) was 
slowly added. The mixture was kept at 0° for 1 hour ]0 
and, after filtering (at 0°), it was treated dropwise with 
a solution of stannous chloride dihydrate (18.2 g) in 
concentrated hydrochloric acid (18.8 ml). A pink- 
coloured solid separated. After 1 hour, this solid was 
Filtered off and washed with saturated aqueous sodium , 5 
chloride. The resulting salt was converted into base in 
the usual way to give 3-t-butylphenylhydrazine, b.p. 
88°-90°/0.25 mm Hg. 

This hydrazine (1.2 g) was then added to a solution of 
sodium (0.029 g) in ethanol (1.5 ml) at room tempera- 2 Q 
ture in an atmosphere of nitrogen. The resulting solu- 
tion was cooled to — 10°, acrylonitrile (0.24 ml) added 
and the mixture heated to reflux for 5 hours. The solid 
which separated on cooling was recrystallized from 
light petroleum (b.p. 80°-100°) to give 3-amino-l-(t- 25 
butylphenyl)-2-pyrazoline, m.p. 113.5° (yield 648 mg). 

EXAMPLE 14 
3-benzylideneamino-l-(3-t-butylphenyl)-2-pyrazoline 
3-Amino- l-(3-t-butylphenyl)-2-pyrazoline (500 mg) 30 
was reacted with benzaldehyde (500 mg) in boiling 
methanol (5 ml) in the presence of glacial acetic acid (1 
drop). After some 4 hours, the mixture was cooled and 
3-benzylideneamino-l-(3-t-butylphenyl)-2-pyrazoline 
separated in crystals m.p. 140°- 141°, (yield 500 mg). 35 

EXAMPLES 15 to 22 
By a method analogous to that described in detail in 
the foregoing Examples were also prepared the follow- 



The resultant product was filtered off and recrystal- 
lised from n-propanol to yield 3-benzylideneamino-l-(3- 
carboxyphenyl)-2-pyrazoline, m.p. 185°, 

EXAMPLE 21 
3-(2-Hydroxy-l-naphthylmethyleneamino)-l-(3-tri- 
fluoromethylphenyl)-2-pyrazoline, m.p. 247°-249°. 



EXAMPLE 22 
l-(2-Chlorophenyl)-3-(2-hydroxy- 1 -naphthylme- 
fhyleneamino)-2-pyrazoline, m.p. 195°-197\ 

EXAMPLE A 
Tablet 



Starch 10.0 mg 
Povidone 2.0 mg 
Magnesium stearale 1.0 mg 

Mix together the active ingredient, lactose and 
starch. Granulate the powders using a solution of povi- 
done in purified water. Dry the granules, add the mag- 
nesium stearate and compress to produce tablets, 100 
mg per tablet. 

EXAMPLE B 
Ointment 



Disperse the active ingredient in a small volume of 
the vehicle. Gradually incorporate this into the bulk to 
produce a smooth, homogeneous product. Fill into 
! collapsible metal tubes. 



EXAMPLE 15 
3-Benzylideneamino-l-(3-trifluoromethylphenyl)-2- 
pyrazoline, m.p. 162°-163°. 45 

EXAMPLE 16 
l-(5-Bromo-6-methyl-2-pyridyl)-3-salicylideneamino- 
2-pyrazoline, m.p. 215°-216°. 

EXAMPLE 17 50 . 

1 -(5-Bromo-6-methyl-2-pyridyl)-3-( 1 -naphthylme- 
thyleneamino)-2-pyrazoline, m.p. 199°. 



EXAMPLE C 
Cream for Topical Use 



-Q g 



4-Methyl-3-salicylideneamino- 1 -(3-trifluoromethyl- 
phenyl)-2-pyrazoline, m.p. 105°-106°. 

EXAMPLE 19 
3-Benzylideneamino-l-(4-methoxyphenyl)-2-pyrazo- „ 
line, m.p. 199° -200°. 

EXAMPLE 20 
3-Benzylideneamino- 1 -(3-carboxylphenyl)-2-py razoline 

3-Amino-l-(3-carboxyphenyl)-2-pyrazoline (850 mg) 65 
in methanol (10 ml) was treated with benzaldehyde (870 
mg) and glacial acetic acid (1 drop). The mixture was 
heated to reflux for 7 hours, then left to cool overnight. 



Heat the polawax, beeswax and lanolin together at 
60°. Add a solution of methyl hydroxybenzoate. 
Homogenise using high speed stirring. Allow the tem- 
55 perature to fall to 50°. Add and disperse the active 
ingredient. Allow to cool with slow speed stirring. 

EXAMPLE D 
Lotion for Topical Use 



Polysorbate 20 
Cetostearyl Alcohol 
Glycerin 

Methyl Hydroxybenzoate 
Purified Water to 
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The methyl hydroxybenzoate and glycerin were dis- 
solved in 70 ml of the water at 75° C. The sorbitan 
monolaurate, polysorbate 20 and cetostearyl alcohol 
were melted together at 75° and added to the aqueous 
solution. The resulting emulsion was homogenised, 5 
allowed to cool with continuous stirring and the active 
ingredient added as a suspension in the remaining water. 
The whole was stirred until homogenous. 

EXAMPLE E 10 
Eye Drops 



Active Ingredient 
Methyl Hydroxybenzoate 
Propyl Hydroxybenzoate 
Purified Water B.P. to 



The methyl and propyl hydroxybenzoates were dis- 
solved in 70 ml purified water at 75° and the resulting 20 
solution then allowed to cool. The active ingredient 
was added next and the solution made up to 100 ml with 
purified water. The solution was sterilised by filtration 
through a membrane filter 0.22 urn pore size and packed 
aseptically into suitable sterile containers. 

EXAMPLE F 
Injection Solution 



Wat er for Injections B.P. 1.0 ml 

The active ingredient was dissolved in half of the 
Water for Injections and then made up to volume and 
sterilised by filtration. The resulting solution was dis- 
tributed into ampoules under asceptic conditions. 

EXAMPLE G 
Inhibition of Lipoxygenase and Cyclo-oxygenase 
In an enzyme assay according to the method of G. 
Blackwell and R. J. Flower (Br.J.Pharmac, 63: 
360(1978)), compounds of the invention were found to 
have an IC 50 (uM) for inhibition of each of lipoxygenase 45 
and cyclo-oxygenase as indicated in Table I: 

TABLE I 



wherein, Y is a monocyclic or bicyclic aromatic radical 
selected from phenyl, naphthyl, quinolyl, and pyridyl 
optionally substituted in any position of the ring by one 
or more substituent(s) selected from fluoro, chloro, 
bromo or iodo, nitro, carboxy, hydroxy, amino, mono- 
alkyl substituted-amino, dialkyl substituted-amino, 
monohalo substituted-alkyl, dihalo substituted-alkyl, 
trihalo substituted-alkyl, alkyl. alkoxy, carboxyalkoxy, 
alkylsulphonyl, monohalo substituted-alkyl sulphonyl, 
dihalo substituted-alkyl sulphonyl and trihalo substitut- 
ed-alkyl sulphonyl; R 4 and R 5 are each the same or 
different and are each selected from hydrogen, alkyl, or 
Y as defined above; and Ar is selected from Y as defined 
above with the proviso that Ar is other than unsubsti- 
tuted phenyl. 

3. A formulation according to claim 2 in which the 
compound or a pharmaceutically acceptable salt thereof 
is of formula (IA): 

(IA) 

Ar-N ^-C-N=CH-Y' 



ICso QiM) 



Lipoxygenase 



of Example 1 
of Example 2 
of Example 3 
of Example 4 
of Example 7 
of Example 8 
of Example 11 
of Example 12 
of Example 13 



What we claim is: 

1. 3-Salicylideneamino- l-(3-trifluoromethylphenyl)- 
2-pyrazoline. 

2. A pharmaceutical formulation useful in treating 65 
inflammation in mammals comprising an effective 
amount of a compound of formula (I) or a pharmaceuti- 
cally acceptable salt thereof: 



wherein, Y is phenyl, pyridyl, naphthyl or quinolyl, 
each of which may optionally be substituted by one or 
more of halo, alkyl, alkoxy and hydroxy groups; R 4 and 
R 5 are the same or different and are each selected from 
hydrogen and alkyl; and Ar is pyridyl, quinolyl or sub- 
stituted-phenyl, each of which pyridyl and quinolyl 
may be optionally substituted by one or more substitu- 
ents, and the substituents are selected from halo, alkyl 
(which may itself be optionally substituted by halo), 
alkoxy and carboxyl groups. 

4. A pharmaceutical formulation useful in treating 
inflammation in humans comprising an effective amount 
of a compound selected from: 
3-salicylideneamino- 1 -(3-trifiuoromethylphenyl)-2- 

pyrazoline; 

3-benzylideneamino- 1 -(3-trifluoromethylphenyl)-2- 
pyrazoline; 

3-(2,4-dihydroxybenzylideneamino)- 1 -(3-trifluorome- 

thylphenyl)-2-pyrazoline; 
3-(2-pyridylmethyleneamino)- 1 -(3-trifluoromethyl- 

phenyl)-2-pyrazoline; 
3-salicylideneamino- 1 -(2-pyridyl)-2-pyrazoline; 
3-(3-quinolylmethyleneamino)- 1 -(3-trifluoromethyl- 

phenyl)-2-pyrazoline; 
3-(l-naphthylmethyleneamino)-l-(3-trifluoromethyl- 

phenyl)2-pyrazoline; 
3-(4-methylbenzylideneamino)- 1 -(2-naphthyl)-2- 

pyrazoline; 

3-salicylideneamino- l-(3-quinolyl)-2-pyrazoline; 
3-(4-chlorobenzylideneamino)- 1 -(4-chlorophenyl)-2- 
pyrazoline; 

3-(2-hydroxybenzylideneamino)- 1 -(4-bromo-3-tri- 

fluoromethylphenyl)-2-pyrazoline; 
3-(4-methoxybenzylideneamino)-l-(4-bromo-3-tri- 

fluoromethylphenyl)-2-pyrazoline; 
3-benzylideneamino-l-(3-t-butylphenyl)-2-pyrazoline; 
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3-salicylideneamino-l-(5-bromo-6-methyl-2-pyridyl)-2- tive analgesic amount of a compound of formula (1) or 

pyrazoline; a pharmaceutically acceptable salt thereof: 

3- (l-naphthylmethyleneamino)-l-(5-bromo-6-methyl-2- 

pyridyl)-2-pyrazoline; ^ 

4- methyl-3-salicylideneamino-l-(3-trifluoromethyl- 5 Ar— -N^ ; =^>— n=ch— Y 
phenyl)-2-pyrazoline; . f 

3-DenzyIideneamino-l-(4-methoxyphenyl)-2-pyrazoline; ) ( 

3-benzylideneamino-l-(3-carboxyphenyl)-2-pyrazoline; R 4 R s 

3-(2-hydroxy- 1 -naphthylmethyleneamino)- 1 -(3-tri- 

fluoromethylphenyl)-2-pyrazoline; 10 wherein, Y is a monocyclic or bicyclic aromatic radical 

3-(2-hydroxy-l -naphthylmethyleneamino)- l-(2-chloro- selected from phenyl, naphthyl, quinolyl, and pyridyl 

phenyl)-2-pyrazoline or a pharmaceutically accept- optional i y substituted in any position of the ring by one 

able salt thereof. or m0 re substituent(s) selected from fluoro, chloro, 

5. A formulation according to claim 2 in unit dosage bromo or iod0i nitro , carboxy> hydroxy, amino, mono- 
™\ „ , . ,. , . - ■ r r 15 alkyl substituted-amino, dialkyl substituted-amino, 

6. A formulation according to claim 2 in the form of monoha]o substituted . a i ky i ; dihalo su bstituted-a)kyl, 
capsules, tablets, suppoator.es, liniments, lot.ons, substituted-alkyl, alkyl, alkoxy, carboxyalkoxy, 
creams ointments, drops or aerosols. „ , , , , L \ J . i « i i %. i 

7. A formulation according to claim 2 in a form suit- alky sulphonyl, monohalo subst, uted-alkyl sulphonyl, 
able for ophthalmic administration. , n d ' ha 0 substituted-alkyl sulphonyl and trihalo substitut- 

8. A formulation according to claim 2 in the form of ed - alk y J sulphonyl; R4 and R5 are each the same or 
aqueous eye drops. different and are each selected from hydrogen, alkyl, or 

9. A formulation according to claim 2, wherein the Y as defined above; and Ar is selected from Y as defined 
compound or salt of formula (I) is further in association above with the proviso that Ar is other than unsubsti- 
with another therapeutic ingredient selected from anti- tuted phenyl. 

biotic, anti-fungal and anti-viral agents. 15. A method of inhibiting the lipoxygenase or cyclo- 

10. A pharmaceutical formulation useful in treating oxygenase pathways of arachidonic acid metabolism in 
inflammation in mammals comprising an effective a mammal in need thereof comprising the administra- 
amount of 3-salicylideneamino- l-(3-trifluoromethyl- tion of an effective inhibitory amount of a compound of 
phenyl)-2-pyrazoline or a pharmaceutically acceptable formula (I) or a pharmaceutically acceptable salt 
salt thereof. i0 thereof: 

11. A method for prophylaxis or treatment of inflam- 
mation in a mammal in need thereof, including man, ^ 
comprising the administration to said mammal of a non- Ar— N ' V n=ch— Y 

toxic, effective anti-inflammatory amount of a com- j 

pound of formula (I) or a pharmaceutically acceptable 35 V——/ 

salt thereof: r4 r s 

n (I) wherein, Y is a monocyclic or bicyclic aromatic radical 

;H— Y 4Q selected from phenyl, naphthyl, quinolyl, and pyridyl 
optionally substituted in any position of the ring by one 
or more substituent(s) selected from fluoro, chloro, 

R4 r:i bromo or iodo, nitro, carboxy, hydroxy, amino, mono- 

. ,. , alkyl substituted-amino, dialkyl substituted-amino, 

wherein, Y is a monocyclic or bicyclic aromatic radical monohalo sub stituted-alkyl, dihalo substituted-alkyl, 

selected from phenyl, naphthyl, quinolyl, and pyridyl triha]o substituted . alky] , alkyl> ^o*y, car boxyalkoxy, 

optionally substituted m any position of the ring by one ^ , monohalo substituted-alkyl sulphonyl, 

or more substituent(s) selected from fluoro, chloro, diha i 0 . substituted . a]kyl su i phonyl ^ trihalo substitut- 

bromo or lodo. nitro, carboxy hydroxy amino, mono- sulphonyl; R 4 and R 5 are each the same or 

alkyl substituted-am.no d.alkyl sub^tuted-am.no, differe ^ t an( T are ea C h selected from hydrogen, alkyl, or 

monohalo substituted-alkyl, dihalo substituted-alkyl, jr-.u a a • 1 * A v a r. a 

trihalo substituted-alkyl, alkyl, alkoxy, carboxyalkoxy, Y »s defined above; and Ar is selected from Y as defined 

alkylsulphonyl, monohalo substituted-alkyl sulphonyl, abo ^ e ™* he P r0VIS0 that Ar ls other than unsubst " 

dihalo substituted-alkyl sulphonyl and trihalo substitut- tuted phenyl. 

ed-alkyl sulphonyl; and R5 are each the same or 16 - A method for , the prophylaxis or treatment of 

different and are each selected from hydrogen, alkyl, or 55 pyresis m a mammal m need thereof, including man 

Y as defined above; and Ar is selected from Y as defined comprising the administration to said mammal of an 

above with the proviso that Ar is other than unsubsti- effective amount of a compound of formula (I) or a 

tuted phenyl. pharmaceutically acceptable salt thereof: 

12. A method for the prevention or treatment of in- 
flammation in a mammal in need thereof comprising the 60 N (I) 
administration to said mammal of 3-salicylideneamino- Ar— N 
l-(3-trifluoromethylphenyl)-2-pyrazoline or a pharma- 
ceutically acceptable salt thereof. 

13. The method of claim 12 in which the mammal is 
a human. 65 

14. A method for the prophylaxis or treatment of pain wherein, Y is a monocyclic or bicyclic aromatic radical 
in a mammal in need thereof, including man, comprising selected from phenyl, naphthyl, quinolyl, and pyridyl 
the administration to said mammal of a non-toxic, effec- optionally substituted in any position of the ring by one 
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or more substituent(s) selected from fluoro, chloro, 
bromo or iodo, nitro, carboxy, hydroxy, amino, mono- 
alkyl substituted-amino, dialkyl substituted-amino, 
monohalo substituted-alkyl, dihalo substituted-alkyl, 
trihalo substituted-alkyl, alkyl, alkoxy, carboxyalkoxy, 
alkylsulphonyl, monohalo substituted-alkyl sulphonyl, 
dihalo substituted-alkyl sulphonyl and trihalo substitut- 
ed-alkyl sulphonyl; R 4 and R 5 are each the same or 
different and are selected from hydrogen, alkyl, or Y as 
defined above; and Ar is selected from Y as defined 
above with the proviso that Ar is other than unsubsti- 
tuted phenyl. 

17. A method for the prophylaxis or treatment of 
asthma in a mammal in need thereof comprising the 
administration to a mammal of an antiasthmatic amount 
of a compound of formula (I) or a pharmaceutical^ 
acceptable salt thereof: 



18 




wherein, Y is a monocyclic or bicyclic aromatic radical 
selected from phenyl, naphthyl, quinolyl, and pyridyl 
10 optionally substituted in any position of the ring by one 
or more substituent(s) selected from fluoro, chloro, 
bromo or iodo, nitro, carboxy, hydroxy, amino, mono- 
alkyl substituted-amino, dialkyl substituted-amino, 
monohalo substituted-alkyl, dihalo substituted-alkyl, 
15 trihalo substituted-alkyl, alkyl, alkoxy, carboxyalkoxy, 
alkylsulphonyl, monohalo substituted-alkyl sulphonyl, 
dihalo substituted-alkyl sulphonyl and trihalo substitut- 
ed-alkyl sulphonyl; R 4 and R 5 are each of the same or 
different and are each selected from hydrogen, alkyl, or 
20 Y as defined above; and Ar is selected from Y as defined 
above with the proviso that Ar is other than unsubsti- 
tuted phenyl. 
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[57] ABSTRACT 

New quinone compounds of the formula: 



o 




o CH 3 



wherein R 1 is methyl or methoxy, or the two R 1 groups 
jointly represent — CH=CH— CH=CH— -; X is 
— CH=CH— or — C=C— ; Y 1 is hydrogen, hydroxyl, 
carboxyl, cyano, acyloxy or — COZ in which Z is 
amino which may be substituted; m is zero or an integer 
of 1 to 3; n is zero or an integer of 1 to 10; n' is an integer 
of 1 to 5; k is an integer of 1 to 3; and when k is 2 or 3, 
n' is optionally variable within the range of 1 to 5 in 
each occurrence of the — X — (CH2V group; and their 
hydroquinone forms and salts, have useful physiological 
activities such as antiasthmatic, antiallergic and blood- 
pressure decreasing activities. 

14 Claims, No Drawings 
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QUINONE COMPOUNDS AND THEIR USE IN 
SUPPRESSING THE PRODUCTION OF SRS-A IN 
MAMMALS 




(CH 2 MX-(CH 2 ),"feY J 



(CH2)HiX-(CH2VteV 1 



The present invention relates to novel quinone c 
pounds which are of value as drugs or intermediates for 
them. 

More particularly, the compounds of the present io wherein R 1 , X, m, n, n' and k are as defined above; R 2 
invention are quinone compounds of the formula: j s hydrogen, methoxy, methoxymethyloxy, 2-tetrahy- 

dropyranyloxy or 2-tetrahydrofuryloxy; R 3 is methyl, 
n.\ methoxy methyl, 2-tetrahydropyranyl or 2-tetrahy- 
drofuryl; Y 2 has the same meaning as Y 1 defined above, 
> or is 2-tetrahydropyranyloxy or 2-tetrahydrofuryloxy, 
to a reaction for removal of the protective group, and 
then, if necessary, subjecting the deprotected com- 
pound to oxidation. 

o y~m With regard to the above-mentioned formula (II), the 

20 2-tetrahydropyranyloxy and 2-tetrahydrofuryloxy 
wherein R 1 is methyl or methoxy, or the two R 1 groups groups in Y 2 are converted into the hydroxyl groups 
jointly represent — CH=CH— CH=CH—; X is through the protective group removal reaction, while 

CH=CH— or C=C — ; Y 1 is hydrogen, hydroxyl, other groups correspond to those in Y 1 , respectively. 

carboxyl, cyano, acyloxy or -COZ in which Z is As the protective group removal reaction for the 
amino which may be substituted; m is zero or an integer compound (II) there may be mentioned, by way of 
oflto.nis.erooran.tegerontolOnMsaninte^ ^^X'^ZX^^^ 
of 1 to 5; k is an mteger of 1 to 3; and when k is 2 or 3, ^ £ » > M (e g acetone> 

each occurence of the n is optionally variable within acetonitrile> te trahydrofuran, 1.2-dimethoxyethane, eth- 
the range of 1 to 5 in — X— (CH£? group and their 30 ^ methanol) in the presence of an acid catalyst (e.g. 
hydroquinone forms, and pharmaceutically acceptable sulfuric acid, camphorsulfonic acid, p-toluenesulfonic 
salts thereof. acid). The reaction temperature varies depending on the 

The hydroquinone forms of the above quinone com- type D f the protective groups to be removed and, 



s (la) a 



by the 



CH 3 



(CH 2 )ir{X-(CH2) n 'teY' 



wherein all the symbols are as defined above. 

With regard to the above-mentioned formulas (la) 
and (lb), as examples of the substituted amino group 
represented by Z in —COZ, there may be mentioned 
mono- or di-Ci-4 alkylamino (e.g. methylamino, 
ethylamino, propylamine, isopropylamino, dimethyl- 
amino, diethylamino) and 5- or 6-membered cyclic 
amino (e.g. pyrrolidinyl, piperidino, piperazinyl). Said 
piperazinyl group may have a substituent such as Ci-4 
alkyl (e.g. methyl, ethyl) or C7-10 aralkyl (e.g. benzyl, 
3 ,4, 5 -t rimethoxybenzy 1) on the nitrogen atom at its 
4-position. A preferred embodiment as Z is amino, 
>- or di-Ci-4 alkylamino, pyrrolidinyl, piperidino or 



mally, the reaction is conducted at a temperature within 
the range of 0' C. to 70° C. The protective groups, 
which can be easily removed by the hydrolysis reaction, 
include methoxymethyl, 2-tetrahydropyranyl, 2-tet- 
rahydrofuryl and others. As the compound to be ob- 
tained by the hydrolysis, there may be mentioned the 
above hydroquinone forms (lb) or phenol compounds 
of the formula: 



(CH2MX-(CH2V7*Y> 




wherein each of the symbols is as defined above. The 
compounds (III) possess pharmacological activities 
similar to those of the compounds (la) and (lb). 

The oxidation reaction for removal of the protective 
group of the compound (II) is conducted by using, for 
example, a divalent silver compound (e.g. AgO) or 
cerium compound [e.g. Ce(NH 4 )2(N0 3 )6]. Thus, the 

^^^^^^^ 

stituted at the N atom of its 4-position by Cm alkyl, ■» fa ^ pr<jsence ofnitric add or Ce(NH 4 )2(N0 3 )6 

benzyl or 3,4,5-tnmethoxybenzyl. in the preS ence of trimellitic acid-pyridine or pyridine- 

Examples of the acyloxy group represented by Y> 2,6-dicarboxylic acid or its N-oxide, pyridine-2,4,6- 

include C2-4 alkanoyloxy (e.g. acetyloxy, propionyl- tricarboxylic acid or its N-oxide, etc. The reaction tem- 

oxy), benzoyloxy, etc. 65 perature is normally in the range of about 0° C. to 30° C. 

The compounds (la) and (lb) of the present invention Said oxidative protective group removal reaction is 

can be produced by subjecting a compound of the for- particularly suited for removal of two methoxy groups 

mula . situated in the para positions, and permits simulta- 
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neously removal of the protective groups and produc- 5-HPETE is one of hydroperoxy-fatty acids pro- 

n of the quinone compound (la). duced from arachidonic acid by lipoxygenase in human 



The hydroquinone compounds (lb) and phenol com- 
pounds (III), which are formed when a hydrolysis 



polymorphonuclear leukocytes, rat mastocytes, el 
an important intermediate for SRS-A, as well [Proc. 
tion is employed as the reaction for removal of the 5 Natl. Acad. Sci., vol. 76. pp. 4275 (1979)]. The objective 
protective group, can be converted into the quinone compounds (la) or (lb) of the present invention, by 
compounds (la) by subjecting them further to an oxida- suppressing production of 12-hydroperoxyeicosatetra- 
tion reaction, if necessary. Such oxidation is normally enoic acid (12-HPETE) liberated for example from 



carried out in a suitable aqueous organic solvent (e.g. 
dimethyiformamide, acetonitrile, dioxane, tetrahydro- 
furan, methanol, ether, 1,2-dimethoxyethane) with the 
,e of a mild oxidizing agent (e.g. Fremy's salt [.O — N(- 



human blood platelets, leukocytes and mastocytes, and 
) rat peritoneal cells, and by simultaneously inhibiting 
liberation of various hydroperoxy-fatty acids produced 
from PUFA, get involved in the defense in living tissues 
S0 3 K) 2 ], ferric chloride7silver oxide, air). TheVeaction and cells against hydroperoxy-fatty acids, and are useful 
temperature is normally in the range of about 0° C. to for improvement of the prostaglandin-thromboxane 
30° c. 15 metabolism. For example, they are of use in preventing 

The quinone compound (la) where the radical repre- the prostaglandin-^ (PGI 2 ) synthatase from being inac- 
sented by Y 1 is a — COZ group can also be produced by tivated by hydroperoxy-fatty acids. In addition, the 
subjecting to the per se known amidation reaction (e.g. compounds (la) and (lb) of the present invention inhibit 
the reaction with the use of dicyclohexylcarbodiimide autoxidation of arachidonic acid in the concentration of 
or the active ester method utilized in the peptide synthe- 20 near 1 ^ M - 

sis) the quinone carboxylic acid compound (la) where Based on their improvement of the metabolism of 
Y 1 is a carboxyl group. PUFA, particularly their inhibitory action on produc- 

Also, the objective compound (la) or (lb) of the pres- tion of hydroperoxy-fatty acids, namely anti-oxidizing 
ent invention where the radical represented by X is activity, the compounds (la) and (lb) of the present 
— CH=CH— can be produced by catalytic partial re- 25 mvention exhlb,t In mammals various physiological 
duction of the compound (la) or (lb), where the radical actlon * such as antiasthmatic, antiallergic, blood-pres- 
represented by X is -C=C-, in the presence of Lin- sure decreasing, artenosclerosis-improvmg, atheros- 
dlar catalyst. Reduction with Lindlar catalyst is con- clerosis-improving, platelet-aggregation improving, 
ducted in a solvent such as methanol, ethanol and ethyl , renaI ;: c erebral- and coronary-circulation improving, 
acetate after adding quinoline in an amount of about 30 anti-digestive-tract-ulcer diuretic, nnmuno-regulatory 
1/10 to 2 times that of the catalyst to adjust the catalytic and bacterial-infection defending actions Thus, they 
activity. The double bond resulting from said partial ar t°, va ! ue as dru S s > s " ch as an . antiasthmatic agent, 
reduction is mainly a cis-olefm bond antiallergic agent, ant.hypertens.ve agent, antmlcer 

agent, diuretic agent, antithrombotic agent, cerebral- 
35 circulation improving agent, coronary artery improv- 
* H v ing agent, immuno-regulating agent, bacterial-infection 

)=( defense promoting agent and prostaglandin-thrombox- 

ane metabolism improving agent, in the treatment or 

. prophylaxis of, bronchial asthma, allergosis, hyperten- 

The qumone compounds (la) and their hydroquinone 40 sion> peptic u]cer> cerebrai thrombosis, ischemic myo- 
forms (lb) thus produced can be isolated and collected cardiaI in f arct ion, coronary artery disorders, athero- 
by separation and purification procedures per se known sc i eros i S) immuno-deficiency, disorder of regulation in 
(e.g. chromatography, distillation, crystallization) and prostaglandin- and thromboxane-biosynthesis, etc. In 
others. , . particular, the present compounds are useful as anti- 

Furthermore, the quinone compounds (la) and hy- 45 ast hmatic, antiallergic, antiulcer and cerebral-circula- 
droquinone compounds (lb) of the present invention t j on improving agents. 

should be considered as pharmacologically equivalent, jhe compounds of the present invention are low in 
because they are convertible into each other under toxicity and can be safely administered either orally or 
physiological conditions. Generally, the hydroquinone parenterally, as such or as a pharmaceutical composi- 
compounds (lb) are chemically susceptible to oxidation 50 tion [e.g. tablets, capsules (inclusive of soft capsules and 
and are preferably handled as the quinone compounds microcapsules), solutions, injections and suppositories] 
(la). The hydroquinone compounds (lb) can be con- formed by mixing them with pharmaceutically accept- 
verted into the stable form such as the above-mentioned able carriers, excipients, etc. conventional per se. The 
compounds (II) by introducing the protective group dosage varies depending upon type of hosts, administra- 
into the hydroxyl group by way of a reaction known 55 tion route, symptom, etc. In the case of oral administra- 
per se (e.g. etherification, benzylation, acylation). tion to patients with hypertension or bronchial asthma, 

The compounds (la) and (lb) of the present invention they are given suitably in a single dose within the range 
exert profound effect upon the metabolic pathway for of, normally about 0.2 mg/kg to 25 mg/kg of body 
polyunsaturated fatty acids (PUFA) such as linoleic weight, preferably about 0.5 to 10 mg/kg of body 
acid, linolenic acid, dihomo-y-linolenic acid, arachi- 60 weight, 1 to 3 times daily. 

donic acid and eicosapentaenoic acid, particularly the In cases in which the compounds (la) and (lb) of the 
metabolic pathways involving lipoxygenase and cy- present invention are employed as the above drugs, the 
clooxygenase. For example, the compounds suppress quinone compounds (la) are generally preferable in 
production of SRS-A (slow reacting substance of ana- terms of stability, etc. Among (la), the compound 
phylaxis), the substance known to cause immediate 65 where R 1 is methyl or methoxy and X is — C=C— is 
allergy, and simultaneously inhibit production of 5- preferred in the case of the inhibitory action on the 
hydroperoxyeicosatetraenoic acid (5-HPETE) and 5- production of SRS-A, and the compound where R 1 is 
hydroxyeicosatetraenoic acid (5-HETE). methoxy is preferable in the case of antiulcer action. In 
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[wherein Ph is phenyl, Z 1 is halogen (e.g. Br, I) and 
other symbols are as defined above] 

The starting compounds (VI) in the present invention 
may be prepared by the production methods described 
for example in the Japanese Unexamined Patent Publi- 
cation Nos. 128932/1976 and 7737/1981 (Application 15 
No. 84291/1979), and Japanese Patent Application No. 
49433/1980. 

The alcohol compound (VI) can be converted to the 
corresponding halogen compound (IV) or aldehyde 
compound (V) by halogenating or formylating it. The 20 
halogen compound (IV) can be derived by treating the 
alcohol compound (VI) with phosphorus tribromide or 
treating a sulfonyl ester form of the alcohol compound 
(VI) with a halide. 

The bromination reaction of the alcohol compound 25 
(VI) is conducted in dichloromethane, chloroform, 
ether, isopropyl ether or tetrahydrofuran at a tempera- 
ture within the range of 0° C. to 70° C, with the use of 
§ to 1 equivalent mole of phosphorus tribromide. 

The production of the halogen compound (IV) via 30 
sulfonyl ester is carried out by way of the following 
reaction: the alcohol compound (VI), by the action of 
methanesulfonyl chloride or p-toluenesulfonyl chloride 
in an organic solvent (e.g. methylene chloride, chloro- 
form, ether) in the presence of an organic base (e.g. 35 
triethylamine, pyridine), is derived into the correspond- 
ing methanesulfonyl or p-toluenesuifonyl ester, which, 
on treating at room temperature or under heating in a 
halogen compound (e.g. sodium chloride, sodium bro- 
mide, potassium bromide, sodium iodide, potassium 40 
iodide) and an organic solvent (e.g. acetone, dimethyl- 
formamide, dimethylsulfoxide), can yield the corre- 
sponding halogen compound (IV). 

The aldehyde compound (V) can be derived by oxi- 
dizing the alcohol compound (VI) or halogen com- 45 
pound (IV). In the oxidation of the alcohol compound 

(VI) , for example, the reaction with sulfur trioxide-pyri- 
dine complex and triethylamine in pyridine-anhydrous 
chromic acid or dimethylsulfoxide and the like are em- 
ployed, and, in the case of the halogen compound (IV), 50 
for example, treatment with silver tetrafluoroborate 
(AgBF4)-triethylamine in dimethylsulfoxide affords the 
aldehyde compound (V). 

The halogen compound (IV) or aldehyde compound 
(V) thus obtained is converted into the compound (II- 55 
la) or (II-2b) by subjecting it to a coupling reaction or 
the Wittig reaction. 

The coupling reaction with the acetylene compound 

(VII) is conducted by the action of the halogen com- 
pound (IV) in liquid ammonia or an organic solvent 60 
(e.g. tetrahydrofuran, hexamethylphosphoramide, di- 
methylformamide, dimethylsulfoxide) in the presence of 
sodium amide or lithium amide, or in an organic solvent 
(e.g. diethyl ether or tetrahydrofuran) in the presence of 
ethyl magnesium bromide and a catalytic amount of 65 
copper ion, thereby forming the compound (II- la). 

The acetylene compound (VII), which is employed in 
the coupling reaction, includes, by way of example, 



(CH 2 )r{CH=CH-(CH2)R-ixY 2 
(H-4) 



5-hexyne carboxylic acid, l-hydroxypent-4-yne, 1- 
hydroxybut-3-yne, propargyl alcohol and their tetrahy- 
dropyranyl ethers. 

The coupling reaction in liquid ammonia or an or- 
ganic solvent is normally conducted under an inert gas 
atmosphere at a temperature of about —30° C. to —70° 
C, while the Grignard type coupling reaction in an 
organic solvent is carried out at room temperature or at 
the boiling point of the solvent, using a copper catalyst 
(e.g. cuprous cyanide, cuprous bromide, cuprous io- 
dide). The reaction mixture is subjected to isolation and 
purification by per se conventional procedures (e.g. 
solvent extraction silica-gel chromatography) to give 
the compound (II-2b). 

The compound (Il-la) can be derived by the reaction 
of the aldehyde compound (V) with the Wittig reagent 
(VIII). As the Wittig reagent, there may be mentioned, 
for example, [Ph 3 P+(CH 2 )4COOH]Br-, 

[Ph 3 P+(CH 2 )5— COOH]Br-, etc., while as the solvent, 
there may be mentioned benzene, toluene, ether, tetra- 
hydrofuran, dioxane, 1,2-dimethoxyethane, dimethyl- 
sulfoxide, etc., either solely or as mixed solvents. The 
reaction is conducted under an inert gas atmosphere and 
in the presence of a basic compound (e.g. n-butylli- 
thium, methyllithium, sodium hydride, etc.), normally 
at -10° C. to +40° C. After the completion of the 
reaction, the compound (II-2b) is obtained by separa- 
tion and purification of the reaction product by a con- 
ventional procedure. 

The compound (Il-la) or (II-2b) produced by the 
above procedure can be utilized as the starting com- 
pound (II) itself, but can also be converted into other 
starting compounds (II) by allowing the reaction to 
proceed further. 

Thus, among the compounds (Il-la) obtained in the 
above coupling reaction step, the compound where Y 2 
is a hydroxyl group can be subjected to the above-men- 
tioned halogenation reaction to thereby led to the corre- 
sponding halide which can form the longer acetylene 
compound (II-3) by the similar coupling reaction with 
the above-mentioned acetylene compound (VII). If 
necessary, the similarly repeated coupling reaction can 
also afford an even longer acetylene compound (II-3). 
In the case of the repeated coupling reaction, n' in the 
acetylene compound (VII) can be changed to any inte- 
ger of 1 to 5. In cases in which the compound of the 
formula (II-3) where k is not less than 2 and n' is 1 is 
produced, preferred is the coupling reaction in tetrahy- 
drofuran or diethyl ether with the use of Grignard rea- 
gent. 

The compound (II-3) thus obtained can be utilized as 
the starting compound (II) itself, and the compounds 
(Il-la) and (II-3) can be converted to the olefin com- 
pound (II-2a) or (II-4) by partial reduction of the acety- 
lene bond. 

The partial reduction is, for example, by means of 
catalytic reduction with the Lindlar catalyst or partial 
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reduction with lithium aluminum hydride. The reduc- catalyst may be mentioned the same acid catalysts as 
tion with the Lindlar catalyst can be conducted under those mentioned above, and 'their sufficient amount to 
the same conditions as described above. Reduction with be used is in the range of about 1/500 to 1/100 equiva- 
lithium aluminum hydride is carried out by a reaction lent against a starting compound. In the case of the 
under reflux in a solvent of ether or tetrahydrofuran 5 reaction with 2,3-dihydrofuran, the reaction tempera- 
under an inert gas atmosphere. ture is normally in the range of 0° to 40° C. In this case, 

The geometrical configuration of the di-substituted the acid catalyst is further added after the completion of 
double bond in the olefin compounds (II-2a) and (II-4) the etherification reaction, while the reaction tempera- 
as obtained in the above reduction is the cis-oriented ture is increased, if necessary, whereby the rearrange- 
olefin bond in the case of the reduction with the Lindlar 10 ment can be consecutively carried out. By employing 
catalist, while it is the trans-oriented olefin bond in the the catalyst amount and reaction temperature for the 
case of the reduction with lithium aluminum hydride. rearrangement reaction from the very beginning of the 

The compounds (II- la), (II-2a), (II-2b), (II-3) and etherification, furthermore, the etherification and rear- 
(II-4) as obtained in the above reaction are all utilizable rangement can be carried out in one step as well. As 
as the starting compound (II) themselves and, if neces- 15 examples of the base being useful in the etherification 
sary, can be converted to e.g. the cyano and amide with 2-chlorotetrahydrofuran, there may be mentioned 
compounds (II) by way of the conventional, known triethylamine, pyridine, sodium hydride, etc. As the 
reactions such as protective-group removal reaction, solvent for the reaction, use is made of dichlorometh- 
reaction of converting a halogen compound into a ni- ane, chloroform, dimethylformamide, dimethylacetam- 
trile group, esterification or amidation reaction of a 20 j ( j e> e t c . 

carboxyl compound. As one specific example of the above compound (IX), 

The production of the starting compound (VI) by the there may be mentioned, by way of example, ether 
procedure described in Japanese Patent Application compounds of the formula: 
No. 49433/1980 will be explained hereinafter in detail. 

The application relates to a process for producing a 25 . _____ (iXa) 

phenol compound having a tetrahydrofur-2-yl group at p J 

its ortho position characterized in that said process o— -L^ y 
comprises acting an acid catalyst under anhydrous con- 
ditions on a tetrahydrofur-2-yl ether of a compound 
having a phenolic hydroxyl group with at least one of 30 
the ortho positions being unsubstituted. 

As the acid catalyst in the above process, there may 
be mentioned organic sulfonic acids such as p-toluene- RB 
sulfonic acid, camphorsulfonic acid and methanesul- . _, ., , 

fonic acid, trifluoroacetic acid, sulfuric acid, boron 35 wherein R 4 , R 5 , R 6 and R 7 are independently hydrogen, 
trifluoride diethyl ethereate and the like, and the hydroxyl, methyl or methoxy; any two neighboring 
amount of these to be used is in the range of about 1/100 groups of R 4 , R 5 , R 6 and W jointly represent -CH=- 
to 1/5 equivalent, preferably about 1/30 to 1/10, against CH— CH==CH— . '.,,„, 
an ether compound as the starting compound. I" the above process, the tetrahydrofur-2-yl group of 

The reaction is carried out under anhydrous condi- 40 the compound (IX) undergoes rearrangement into the 
tions, whereby as the solvent for the reaction, normally, position adjacent to the phenolic hydroxyl group or the 
use is made of anhydrous solvents such as dichloro- ortho position, thereby yielding the objective phenols 
methane, chloroform, toluene, benzene and isopropyl having a tetrahydrofur-2-yl group in the said ortho 
ether. The reaction temperature is normally in the range position [in some instances, hereinafter referred to 
of room temperature to about 70° C. The reaction is 45 briefly as "compound (X)"]. Consequently, utilization 
desirably carried out under an atmosphere of an inert of the compounds (IXa) as a starting compound, for 
gas, and the reaction temperature varies with types of example, affords the objective compounds of the phe- 
compounds to be reacted but is normally in the period nols of the formula: 
of 1 to 10 hours. The objective compound produced in 
the reaction solution can be easily isolated by mean's of 50 
conventional separation and purification procedures 
(e.g., silica gel chromatography, distillation under re- 
duced pressure) after neutralization of the acid catalyst. 

The above-mentioned process is applied to the tet- 
rahydrofur-2-yl ethers of compounds having a phenolic 55 

hydroxyl group with at least one of the ortho positions k- 
being unsubstituted [in some instances, hereinafter re- 
ferred to briefly as "compound (IX)"], as described wherein all the symbols are as defined above, 
above. Such compounds having a phenolic hydroxyl According to the process mentioned above, the tet- 
group, which are not limited to simple phenol and its 60 rahydrofur-2-yl group can be introduced into the ortho 
derivatives, mean the phenols as taken in a broad sense position of phenols in very high yields and selectively 
including for example catechol, pyrogallol, resorcinol, under mild reaction conditions. 

catecholamine derivatives, 5-hydroxytryptamine (sero- The compounds (X) themselves, as produced by the 
tonin), 5-hydro.xyindole, etc. The reaction for etherifi- present invention, are novel compounds, and are of 
cation of such compounds with 2,3-dihydrofuran in the 65 value as intermediates for producing various drugs (e.g., 
presence of an acid catalyst or with 2-chlorotetrahy- catecholamines, naphthoquinones, benzoquinones, etc.). 
drofuran in the presence of a base can afford the tet- Thus, the tetrahydrofur-2-yl group in the ortho position 
rahydrofur-2-yl ether compounds (IX). As the acid of the compounds (X), by the catalytic reduction lead- 




4,3S 

• 11 

ing to ring-opening, can be easily converted into a 4- 
hydroxybutyl group, whereupon the resulting 4- 
hydroxybutyl group, when, for example, halogenated to 
a reactive halogenobutyl group becomes susceptible of 
the extension of its butyl chain, thus permitting the 
favorable production of varieties of valuable phenol 
derivatives. The ring-opening reaction by the catalytic 
reduction is carried out, with the use of acid catalyst 
(e.g., sulfuric acid, perchloric acid, etc.) and reducing 
catalyst (e.g., palladium, platinum, etc.), in a solvent 
such as acetic acid and ethyl acetate under applied pres- 
sure and warming. The halogenation is conducted, for 
example, by producing the corresponding sulfonyl ester 
with methanesulfonyl chloride or p-toluenesulfonyl 
chloride, followed by treating with sodium bromide or 
sodium iodide by a conventional procedure. In these 
reactions, if necessary, the phenolic hydroxyl group 
may be protected in advance and subjected to reaction. 

By way of example, the following are the routes of 
the phenols (Xa) to valuable drug compounds or the 
compounds (VI) 



The oxidation in the step A as described above is 
carried out with the use of a mild oxidizing agent (e.g., 
Fremy's salt, silver oxide, ferric chloride, etc.). The 
introduction of a protective group in the step B is con- 

5 ducted by introducing a group normally employed for 
protecting the phenolic hydroxyl group such as methyl, 
benzyl, methoxymethyl and tetrahydropyranyl groups 
by procedures known per se. The halogenation in the 
step B is carried out by the procedure described herein- 

10 before. The reaction of(XIIa) with (XIV) in the step C 
is carried out by the Wittig reaction in the case of alde- 
hydes utilized as (XIV) and by the condensation reac- 
tion under acidic conditions in the case of acetylenes or 
sulfones used as (XIV), respectively. In cases in which 

15 aldehydes (XIV) are utilized, M is 1, while in the case of 
acetylenes, M is 2, and in the case of sulfones, M is 0. 
The olefin compounds or acetylene compounds ob- 
tained by these reactions can be derived into the objec- 
tive quinone compounds (XHIb) by the catalytic reduc- 

20 tion by means of conventional procedures, followed by 
removal of protective group and/or by oxidation. Fur- 



wherein R 4 =R 5 =CH 3 or 
CH3O, orR 4 andR 5 
jointly represent — CH= 
CH— CH=CH— 
R 6 =H, OH or CH3O 
_R 7 =CH 3 




XX, 



.(CH 2 ) 4 -OH 
CH 3 



OR 0 

XT 



(XHa) 

(1) Y 3 — (CH 2 )„ —OR 9 (XIV) 

TProcess CI (2) Cata 'y tic reduction 
Lfrocess Rf , mfwa i nf , h . nrn . 



XjC 



[wherein R 8 is a protective group for the phenolic hy- 
droxyl group; R 9 is a protective group for the alcoholic 
hydroxyl group; Z 1 is halogen (e.g., Br or I), 
— P+(C 6 H 5 ) 3 I- or ~-P+(C 6 H 5 )3Br-; is formyl, 65 
CH=C- or p-toluenesulfonyl; N is an integer of 0 to 18; 
M is an integer of 0 to 2, with (N )-M) representing an 
integer of 1 to 18]. 



ther, the sulfone compounds can be derived into (XHIb) 
by desulfonation under basic conditions followed by 
treatment of the resulting olefin compounds in the same 
manner as described above. 
The above compounds (XHIa) and (XHIb) are, for 



example of value as i 



DStimulating agent, tissue 



metabolism activator (therapeutic agents for cerebral 
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circulation disturbance, cardiac insufficiency, hyperten- 
sion, etc.) and the like [refer to U.S. Pat. No. 4,139,545 
(Japanese Patent Unexamined Publication No. 
128932/1967), European Patent Publication No. 21841 
and Japanese Patent Application No. 171125/1979]. 

The compounds (XIa) and (Xlla) are included in the 
scope of the compounds (VI) and (IV) mentioned here- 
inbefore and are useful as intermediates for the produc- 
tion of the present compounds (la) and (lb). 

The following examples illustrate the present inven- 
tion in more detail, but they are not intended to limit its 
scope. The symbols in the tables shown below designate 
the following chemical formulas, respectively. 1 
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TABLE I 



och 3 



cH 3 o-^y^ 

OH 
OCH2OCH3 

OCH2OCH3 30 



OCH3 

0CH3 
0CH3 



EXPERIMENTAL EXAMPLE 
The inhibitory action on SRS-A production and release 
The actions of the objective compounds of the pres- 
ent invention on SRS-A production and release were 
determined in accordance with the method of Orange 
and Moore [J. Immunol., vol. 116, pp. 392 (1976)]. To 
lung fragments of guinea-pigs (male and female Hartley 
strain, weighing 300 to 350 g) sensitised with egg albu- 
. min as the antigen was added the objective compound 
of the present invention, simultaneously with the anti- 
gen, and the amount of SRS-A produced and released as 
a consequence was assayed by the method of Brock- 
lehurst (J. Physiol., vol. 151, pp. 416-435, 1960). The 
results as shown in Table 1 indicate that the compounds 
of the present invention strongly inhibit the production 
and release of SRS-A in lower concentrations and that 
they are outstandingly excellent as compared with the 
known inhibitors of SRS-A production such as 
5,7,11 , 14-eicosatetraynoic acid (ETYA) and sodium 
baicalein phosphate (BPS). 



EXAMPLE 1 

5 In a mixed solvent of acetonitrile (40 ml) and water 
(20 ml) were dissolved the compound produced in Ref- 
erence Example 2 (II, Ri = R 2 =OCH 3 , R 3 =CH 3) 
m=0, n=4, X=— C=C— , n'=3, Y 2 =OH, k=l, 3.00 
g, 8.57 mmole) and 2,6-dicarboxypyridine N-oxide (4.70 

) g, 8.57 X 3 mmole), and the solution was stirred under 
cooling with ice. An ice-cooled solution of eerie ammo- 
nium nitrate (14.1 g, 8.57x3 mmole) in 50% aqueous 
acetonitrile (60 ml) was added dropwise to the solution 
over a period of 30 minutes, followed by stirring under 

5 the same conditions for 30 minutes and at room temper- 
ature for 30 minutes. After the completion of the reac- 
tion, insolubles were filtered out, and the acetonitrile 
was distilled off under reduced pressure. To the residue 
were added isopropyl ether (100 ml) and water (20 ml) 

J for extraction, and the organic layer was washed with 
saturated sodium bicarbonate and aqueous sodium chlo- 
ride successively, and dried (over MgSCU), followed by 
distilling off the organic solvent under reduced pres- 
sure. The residue was chromatographed on a column of 

5 silica gel developing with isopropyl ethenethyl acetate 
(98:2 to 95:5) to give 2,3-dimethoxy-S-methyl-6-(9- 
hydroxynon-5-ynyl)-l,4-benzoquinone (la, R 1 =OCHj, 
m=0, n=4, X=— C^C— , n'=3, k=l, Y'=OH, 2.24 
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15 16 

g 82%). As to its physical properties, refer to Table 2 in tetrahydrofuran (6 ml) and, after the addition of a 1 M 

(The same shall apply hereinafter). aqueous ferric chloride solution, the mixture was stirred 

at room temperature for 30 minutes. The tetrahydrofu- 

tAAMrLh!) I iu i j ran was distilled off under reduced pressure, and the 

By the procedure of Example 1, there were obtained 5 p ro duct was extracted by adding isopropyl ether (30 

the compounds as shown in Table 2. m l) and water (10 ml) to the residue. The organic layer 

EXAMPLE 16 was washed with aqueous sodium chloride, dried (over 

. , , , - MgS04) and concentrated by distilling off the solvent 

In dioxane (10 ml) was dissolved the compound pro- ^ reduced re xhe residue was chromato- 

ducedin Reference Example 5 (11 Rl=R3 = CH 3 , 10 graphed on a column of silica gel developing with iso- 

=OH° k= 1, 636 mg"^ 6 mmok) Mter' siWer oxide ^IT^T^ ^ "fT* 7^™^ 

(AgO, 1.0 g, 8 mmole) was added to the solution, 6 N 6410 D hydroxy(Z,Z)-5,8-decad,enyl]4,4-benzo q umone 

nitric acid (2.0 ml) was added to the mixture under fla, R'=CH 3 m=0 n==4, X= > = < , n =1, k-2, 

stirring at room temperature, followed by allowing the 15 Y -OH, 0.24 g, 80%). 
reaction to proceed for 30 minutes. Water (50 ml) was EXAMPLES 24 TO 26 

added, and the product was extracted with ethyl ace- 
tate. The organic layer was washed with water, dried By the procedure of Example 23, there was obtained 

(over MgSO-0 and concentrated. The residue was chro- the compound as shown in Table 2. 
matographed on silica gel developing with isopropyl 20 _ Y Mp . _ 

ethenethyl acetate (98:2) to give 2,3,5-trimethyl-6-(9- tiAAMrLti ti 

hydroxynon-5-ynyl)- 1 ,4-benzoquinone (la, R'=CH 3 , In acetonitrile (10 ml) were dissolved the compound 

m=0, n=4, X = -C=C— , n' = 3, k=l, Y'=OH, 520 produced in Example 15 (la, R>=OCH 3 , m=l, n=l, 

mg,90%). x = *> = <", n'=4, k=l, Yi=COOH, 0.78 g, 2.0 

EXAMPLES 17 TO 20 25 mmole ) and N-hydroxysuccinimide (0.25 g, 2.2 mmole), 

. and the solution was stirred under cooling with ice. 

By the procedure of Example 16, there were obtained After dicyclohexylcarbodiimide (0.45 g, 2.2 mmole) 

the compounds as shown in Table 2. was ad(Jed tQ the solutiorl) the m i xture was cooled with 
EXAMPLE 21 30 ice for 30 minutes and stirred at room temperature for 

,. , , A „„„ 1.5 hours. Then, N-(3,4,5-trimethoxybenzyl)-piperazine 

diT^'^^.visss: « ™*) «- »r r ,h i,rr w,s 

R2=OCH 2 OCH 3 , R3=CH 2 OCH 3 , m=l, n=l, stirred at room temperature for 1 hour. After the com- 
X— B >=< H n'=4 k=l, Y 2 =COOH, 2.40 g, 5.0 pletion of the reaction, dicyclohexyl urea was filtered 
mmole) and, after the addition of 2 N sulfuric acid (5.0 35 out, and the acetonitrile was distilled off under reduced 
ml), the solution was stirred under reflux at 70° C. for 1 pressure. To the residue were added ethyl acetate (50 
hour. After the reaction solution was cooled, 1 M aque- ml) and water (30 ml) for extraction, and the organic 
ous ferric chloride solution (10.0 ml) was added, fol- layer was washed with aqueous sodium bicarbonate 
lowed by stirring at room temperature for 30 minutes. solution and aqueous sodium chloride solution, succes- 
After the completion of the reaction, the acetone was 40 sively, and dried (over MgS04), followed by distilling 
distilled off under reduced pressure, and the product 0 ff the solvent. The residue was chromatographed on a 
was extracted by adding ethyl acetate (100 ml) and column of silica gel developing with isopropyl ether- 
water (50 ml). The organic layer was washed with aque- ;ethy j acetate (10:1) to give 2,3-dimethoxy-5-methyl-6- 
ous sodium chloride solution, dried (over MgS0 4 ) and [[3- m ethyl-ll-[N-((N'-(3,4,5-trimethoxybenzyl)- 
concentrated. The residue was chromatographed on a 45 piperazmocarbony i))..(E,Z)-2,6-undecadienyl]]]-l,4- 
column of silica gel developing with isopropyl ether- uinone (Ia , R 1 =0 CH 3 , m=l, n=l, 

:ethyl acetate (98:2) to give 2,3-dimethoxy-5-methyl-6- _ w == 1 n'=4 

[ll-carboxy-3-methyl-(E,Z)-2,6-undecadienyl]-l,4-ben- > ' n ' 

zoquinone (la, R'=OCH 3 , m=l, n=l, X=">=<", 

n'=4, k= 1,2.17 g, 88%). - 50 °ch 3 

EXAMPLE 22 / \ // i 

By the procedure of Example 21, there was obtained V = -CON nch 2 -< V-OCH 3 , 

the compound as shown in Table 2. \__/ 

EXAMPLE 23 " OCH 3 

In ethyl acetate (10 ml) was dissolved the compound 
produced in Example 7 (la, Ri=CH 3 , m=0, n=4, l-W»ft»^ 

X = —C=C— n'=l, k=2, Y' =OH, 0.30 g, 1.0 EXAMPLES 28 TO 29 

mmole) and, after the Lindlar catalyst (60 mg) and quin- 60 , .,, , . . , 

oline (10 M l) were added to the solution, catalytic reduc- By the procedure of Example 27 there was obtained 

tion was carried out at room temperature. At the time the compound as shown in Table 2. 

when 2.5 molar hydrogen was absorbed, the reaction EXAMPLE 30 

was suspended. The catalyst was filtered out, and the 

ethyl acetate solution was washed with a 5% aqueous 65 In methanol (50 ml) was dissolved the compound 
phosphoric acid solution (5 ml) and an aqueous sodium produced in Reference Example 1 1 (II, 
chloride solution (5 ml), successively, followed by con- R 1 =R 2 =OCH 3 , R 3 =CH 3 , m=l, n=2, X=— C=C— , 
centrating the organic layer. The residue was dissolved n' = 2, k = 1 , 
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-n 



2.07 g, 3.98 mmole), and camphorsulfonic acid (0.1 g) 
was added to the solution, followed by refluxing for 1 
hour. After the reaction solution was cooled, sodium 
bicarbonate (0.1 g) was added, and the solvent was 
distilled off under reduced pressure. The residue was 
dissolved in isopropyl ether (100 ml), and the organic 
layer was washed with water, dried (over magnesium 
sulfate) and concentrated under reduced pressure. The 
residue was chromatographed on silica gel developing 
with isopropyl ethenethyl acetate (98:2) to give 2,3- 
dimethoxy-5-methyl-6-[10-hydroxy-3-methyl-7-yn- 
(2E)-deceny 1]- 1 ,4-hydrobenzoquinone (lb, R'=OCH3, 
m=l,n=2,X=-CsC-, ' " ' " 
g, 92%). 

EXAMPLE 31 



acetonitrile was distilled off under reduced pressure. By 
adding isopropyl ether (20 ml) and water (20 ml) to the 
residue, the product was extracted. The organic layer 
was washed with aqueous sodium bicarbonate solution 

5 and aqueous sodium chloride solution, successively, 
dried (over MgSCU) and concentrated under reduced 
pressure, resulting in a residue. The residue was chro- 
matographed on a column of silica gel developing with 
a mixed solvent of isopropyl ether and ethyl acetate to 

10 give 2,3-dimethoxy-5-methyl-6-( 1 2-hydroxy-5, 1 0- 
dodecadiynyl)- 1 ,4-benzoquinone (I, 0.42 g, 91%, oil). 
EXAMPLE 32 



Dioxane (15 ml) was added to l,4-dimethoxy-2-meth- 
concentrated under reduced pressure. The , 5 y i_3.[(i2-hydroxy-5,10-dodecadiynyl)]naphthalene (II, 

' 3 ;,: ' 0.57 g, 1.5 mmole) and silver oxide (0.74 g, 6.0 mmole), 

and the mixture was stirred under cooling with ice. 6N 
nitric acid (1.5 ml) was added to the mixture over a 
5-minute period and, 5 minutes later, the ice bath was 
2, k = 1, Y>=OH, 1.29 20 taken off> f 0 n 0W ed by stirring at room temperature for 
30 minutes. Water (20 ml) was added to the reaction 
solution, and the dioxane was distilled off under re- 
duced pressure. Ethyl acetate (50 ml) was added to the 
In a mixed solvent of acetonitrile (6 ml) and water (3 res jd ue> and the insolubles were filtered out. The or- 
ml) were dissolved 5-methyl-l,2,3,4-tetramethoxy-6- 25 gan i c i ayer was sepa rated out, washed with water and 
(12-hydroxy-5,10-dodecadiynyl)benzene (II, 0.50 g, dried ( over MgSCU), followed by distilling off the sol- 
1.29 mmole) and pyridine-2,6-dicarboxylic acid (0.65 g, vent un( j er re duced pressure. The crystals precipitated 
1.29x3 mmole), and the solution was stirred under wer e recrystallized from isopropyl ether, thereby yield- 
cooling with ice, followed by adding dropwise and jng the desired 2-methyl-3-(12-hydroxy-5,10- 
ice-cooled solution of eerie ammonium nitrate (2.12 g) 30 dodecadiynyl)-l,4-naphthoquinone (I, 0.47 g, 90%). 
in acetonitrile (4.5 ml) and water (4.5 ml) over a 15- 
minute period. The reaction was allowed to proceed 
under the same conditions for 15 minutes and further at 
room temperature for 15 minutes. After the completion 
of the reaction, the insolubles were filtered out, and the 

TABLE 2 



EXAMPLES 33 TO 35 
By the procedure of Example 31, there were obtained 
the compounds as shown in Table 2. 



rial 
(Ref. 
Ex.) 


Formula 
(M.W.) 


NMR[in CDCIj, IMS 
internal standard, 
S(ppm)] 


2 


CigH 2 40 5 
(320.39) 


1.4-1.8(7H), 2.01(3H), 
2.1-2.3(4H), 2.46(2H), 
3.72(2H), 3.97(6H) 


3 


C 2 3H 30 O5 
(386.49) 


1.4-1.8(9H), 2.01(3H), 
2.1-2.3(8H), 2.46(2H), 
3.72(2H), 3.96(6H) 


23 


C19H22O5 
(330.39) 


1.4-1.7(4H), 1.97(1H). 
2.02(3H), 2.20(2H) 
2,47(2H), 3.13(2H), 
3.97(6H), 4.25(2H) 


24 


C21H26O5 
(358.44) 


1.4-1.9(7H), 2.02(3H), 
2.1-2.4(4H). 2.47(2H), 
3.07(2H). 3.72(2H), 
3.97(6H) 


16 


C23H34O5 
(390.53) 


1.5-1.8(9H), 1.9-2.2 
(8H), 2.00(3H). 2.45 
(2H), 3.63(2H), 3.97 
(6H). 5.3-5.5(4H) 


14 


C19H28O3 
(304.43) 


1.3-1.7(9H), 1.9-2.2 
(4H), 1.99(9H),2.47 
(2H), 3.62(2H), 5.3- 
5.5(2H) 


19 


C19H22O3 
(298.39) 


1.4-1.7(5H), 1.99(6H), 
2.02(3H), 2.18(2H), 
2.47(2H), 3.13(2H), 
4.23(2H), m.p. 64-65* C. 
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20 



NMR[in CDC1 3 , I MS 
interna] standard, 
S(ppm)] 

1.4-1.7(5H), 2.00(6H), 
2.03(3H), 2.1-2.3(2H), 
2.4I(2H), 2.48(2H), 
3.09(2H), 3.67(2H) 
i.4-1.9(7H), 2.00(6H), 
2.03(3H), 2.!-2.3(4H), 
2.48(2H), 3.07(2H), 
3.73(2H) 

1.4-I.9(6H), 2.0-2.3 
(4H), 2.05(6H), 2.08 
(3H), 2.3-2.7(4H), 
3.15(2H), IR(neat): 




1.3- 1.8(6H), 1.9-2.2 
(4H), 1.99(9H). 2.2- 
2.6(4H), 5.3-5.5(2H) 

1.4- 1.9(6H), I.99(6H), 
2.02(3H), 2.1-2.3(4H), 
2.39(2H), 2.47(2H), 
3.08(2H) 

1.57(3H), 1.78(3H), 
2.18(3H), 2.0-2.5(8H), 
3.35(2H), 5.0(2H), 

7.5- 8.2(4H) 

1.57(3H), l.78(3H), 
2.18(3H), 2.0-2.5(8H), 
3.35(2H), 4.24(2H), 
5.0(2H), 7.5-8.2(4H) 

1.57(3H), 1.72(3H), 
2.0-2.5(8H), 3.97(6H), 
4.23(2H), 5.0(2H) 



1.4-!.9(7H), 2.00(6H), 
2.02(3H), 2.1-2.3(4H), 
2.47(2H), 3.73(2H) 

1.4-1.8(7H), 2.00(6H), 
2.03(3H), 2.1-2.3(6H), 
2.47(2H), 4.21(2H), 
m.p. 53-54° C. 




1.78QH), 2.18(3H), 
3.35(2H), 4.23(2H), 
5.0(1H), 7.5-8.2(4H), 

1.78(3H), 2.18(3H), 
3.13(2H), 3.35(2H), 
4.23(2H), 5.0{1 H) 



1.2-1.8(4H), 1.72(3H), 
1.8-2.2(6H), 2.0O(3H), 
2.34(2H), 3. 16(2H), 
3.97(6H), 4.93(1 H), 
5.2-5.4(2H) 

1.5-1.8(3H), 1.72(3H), 
2.0-2.2(4H), 2.01 (3H), 
2.40(2H), 3.17(2H), 
3.65(2H), 3.97(6H), 
4.96(1 H) 
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NMR[in CDCIj, TMS 
internal standard, 
S(ppm)3 





1.3-1.6(4H), 1.8-2.2 
(3H), 2.03(9H), 2.07 
(3H), 2.50(2H), 2.84 
(2H), 4.26(2H), 5.3- 
5.8(4H) 

!.3-1.8(7H), 1.9-2.3 
(4H), 2.00(3H), 2.46 
(2H), 2.78(2H), 3.64 
(2H), 3.97(6H), 5.3- 
5.5(4H) 

1.3- 1.8(4H), 1.9-2.3 
(4H), 2.00(311), 2.5- 
2.85(4H), 3.97(6H), 
4.26(2H), 5.3-5.8 
(6H) 

1.78(3H), 2.18(3H), 

2.4- 2.6{4H), 2.85(2H), 
3.35(2H), 4.25(2H), 
5.0(1 H), 5.3-5.8(4H), 

7.5- 8.2(4H) 

1.2- I.8(4H), 1.72(3H), 
1.9-2.5(12H), 2.00 
(3H), 3.16(2H), 3.4- 
3.7(4H), 3.42(2H), 
3.84(9H), 3.97(6H), 
4.93(1 H), 5.2-5.4(2H), 
6.53(2H) 

1.13(3H), 1.24(3H), 

1.4- 2.0(6H), 2.0-2.4 
(6H), 2.05(6H), 2.08 
(3H), 2.53(2H), 3.14 
(2H), 4.0-4.4(1 H), 

5.5- 5.7(lH) 

1.3- 1.7(6H), 1.9-2.2 
(4H), 1.99(9H), 2.47 
(2H), 5.3-5.5(2H) 

1.4- 1.9(3H), 1.77(3H), 
1.9-2.6(6H), 2.16(3H), 
3.37(2H), 3.71(2H), 
3.93(6H), 5,I8(1H), 
5.74(1H), 5.79(1H) 

1.4- 1.8(7H), 2.1-2.4 
(6H), 2.03(3H), 2.47 
(2H), 3.97(6H), 4.22 
(2H) 

1.5- 1.8(6H), 1.81(1H), 

2.1- 2.4(6H), 2.20(3H), 
2.64(2H), 4.20(2H), 

7.6- 7.8(2H), 8.0-8.2 
(2H), m.p. 97-98° C. 

1.2- 1.7(7H), 1.9-2.3 
(6H), 2.00(3H), 2.44 
(2H), 3.97(6H), 4.0- 
4.2(2H), 5.3-5.6(4H) 

1.2- 1.7(7H), 1.9-2.3 
(6H), 2.18(3H), 2.63 
(2H), 4.0-4.2(2H), 

5.3- 5.6(4H), 7.6-7.8 
(2H), 8.0-8.2(2H) 
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NMR[in CDClj. TMS 
Formula internal standard, 

(M.W.) 8(ppm)] 

C21H30O3 l.2-l.6(7H), 1.8-2.2 

(330.47) (6H), 2.01(9H), 2.48 

(2H), 4.0-4.2(2H), 
5.3-3.6(4H) 



The following reference examples illustrate the pro- 
duction of the starting compounds utilized in the above 15 
examples. 

REFERENCE EXAMPLE 1 
A solution of tetrahydropyranyl ether of propargyl 
alcohol (16.8 g, 0.12 mmole) in ether (15 ml) was added 20 
dropwise to the freshly prepared sodium amide (2.88 g 
of sodium and 50 mg of ferric nitrate) in liquid ammonia 
(300 ml) under argon atmosphere at -60° C. to -40° C. 
over a 20-minute period, and the mixed solution was 
stirred under the same conditions for 40 minutes. A 25 
solution of the compound produced in Reference Ex- 
ample 29 (IV, Ri = R2=OCH 3 . R3=CH 3 , m=0, n=4, 
Z=I, 39.4 g, 0.10 mole) in ether (40 ml) was added 
dropwise to the reaction solution at —60° to —50° C. 
over a 40-minute period, followed by stirring under the 30 
same conditions for 1 hour. Ammonium chloride (50 g) 
was added to the reaction solution, and ammonia was 
removed under reduced pressure. Then, isopropyl ether 
(300 ml) and water (300 ml) were added, and the prod- 
uct was extracted. The organic layer was washed with 35 
two portions of saturated aqueous ammonia (300 ml) 
and dried (over MgSCH), and the solvent was distilled 
off, leaving a residue. The residue was dissolved in 
methanol (300 ml), and p-toluenesulfonic acid (0.95 g) 
was added, followed by stirring at 70° C. for 0.5 hour. 40 
After the solution was cooled, aqueous sodium bicar- 
bonate solution (50 ml) was added, and the methanol 
was distilled off under reduced pressure. To the residue 
were added isopropyl ether (300 ml) and water (200 ml) 
for extraction. The organic layer was washed with an 45 
aqueous sodium chloride solution and dried (over 
MgSO-O, and the solvent was distilled off under re- 
duced pressure. The residue was chromatographed on a 
column of silica gel developing with isopropyl ether- 
:ethyl acetate (49:1) to give l,2,3,4-tetramethoxy-5- 50 
methyI-6-(7-hydroxy-5-heptynyl)benzene (ILR 1 = R- 
2=OCH 3 , R 3 = CH 3 , m=0, n=4, X=— C=C— , n'= 1, 
k= 1, Y 2 =OH, 27.4 g, 85%). As to the physical proper- 
ties, see Table 3 (the same shall apply hereinafter). 

REFERENCE EXAMPLES 2 TO 10 55 
By the procedure of Reference Example 1, there 
were obtained the compounds as shown in Table 3. 

REFERENCE EXAMPLE 11 60 
In the same manner as in Reference Example 1, 2, 
3-dimethoxy-l,4-bismethoxymethyloxy-5-methyl-6-(6- 
iodo-3-methyl-2-hexenyl)-benzene (IV, R'=OCH3, 
R2=OCH 2 OCH 3 , R3=CH 2 OCH 3 , m=l, n=2, Z»=I, 
2.37 g, 4.8 mmole) produced in Reference Example 28 65 
was allowed to undergo the coupling reaction with 
2-tetrahydropyranyl ether of 3-butyn-l-ol (0.96 g, 5.3 
mmole) in the presence of sodium amide (0.14 g as so- 



dium) in liquid ammonia (30 ml). After the completion 
of the reaction, ammonium chloride (5 g) was added, 
and the ammonia was removed under reduced pressure. 
Water was added to the residue, and the product was 
extracted with isopropyl ether (100 ml). The organic 
layer was washed with water, dried and concentrated 
under reduced pressure. The residue was chromato- 
graphed on a column of silica gel developing with iso- 
propyl ether to give 2,3-dimethoxy-l,4-bisraethoxyme- 
thyloxy-5-methyl-6-[10-(2-tetrahydropyranyloxy)-3- 
methyl-7-yn-2-decenyl)benzene (II, R'=OCH 3) 
R2=OCH 2 OCH 3 , R3=-CH 2 OCH 3 , m=l, n=2, 
k=l,X=— C=C— , n'=2, 



REFERENCE EXAMPLE 12 
Anhydrous dimethyl sulfoxide (12 ml) was added to 
sodium hydride (1.44 g, 60 mmole) in an atmosphere of 
argon, and the mixture was stirred at 65° to 70° C. for 1 
hour. After cooling at 10° to 15° C, a solution of 5-car- 
boxypentyltriphenylphosphonium bromide (VIII, 
n'=5, Y 2 =COOH, 13.7 g, 30 mmole) in anhydrous 
dimethyl sulfoxide (70 ml) was added dropwise to the 
mixture over a 30-minute period, followed by stirring 
under cooling with water for 1 5 minutes. A solution of 
2,3,5-trimethyl-l,4-dimethoxy-6-(3-formylpropyl)-ben- 
zene (V, Ri=R3 = CH 3 , R2=OCH 3 , m=0, n=4, 5.0 g, 
20 mmole) produced in Reference Example 44 in di- 
methyl sulfoxide (20 ml) was added dropwise to the 
mixture over a 20-minute period, followed by stirring at 
room temperature for 40 minutes. After the completion 
of the reaction, 10% aqueous phosphoric acid solution 
(40 ml), isopropyl ether (250 ml) and water (150 ml) 
were added successively, and the product was ex- 
tracted. The organic layer was washed with aqueous 
sodium chloride solution, dried (over MgSCH) and con- 
centrated. Then, the residue was chromatographed on a 
column of silica gel developing with isopropyl ether- 
tethyl acetate (98:2) to give 2,3,5-trimethyl-l,4-dime- 
thoxy-6-(9-carboxy-(4Z)-nonenyl)-benzene (II, 
Ri=R3=CH 3) R2=OCH 3 , m=0, k=l, n = 4, 
X=*>X<*. n' = 5, Y2=COOH, 5.66 g, 81%). 
REFERENCE EXAMPLES 13 TO 15 
By the procedure of Reference Example 12, there 
were produced the compounds as shown in Table 3. 
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REFERENCE EXAMPLE 16 REFERENCE EXAMPLE 28 

In ethyl acetate (10 ml) was dissolved 1,2,3,4-tetrame- In methylene chloride (250 ml) were dissolved 2,3,5- 



thoxy-5-methyl-6-(12-hydroxy-5,8-dodecadiynyl)-ben- 



trimethyl- 1 ,4-dimethoxy-6-(4-hydroxybutyl)-benzene 



zene (II, 500 mg, 1.2 mmole) produced in Reference 5 ^ R'^^CH:. R^-OCHj, ™= Q >"=*'^ ft 
Example 24, andfafter the addition to the solution of the 0.104 mole) and tnethylamine (21.8 ml MX 

nation was earned ou at room temperature. At the : time me thylene chloride (30 ml) was 

when the theoretical amount of hydrogen wa ab- , 0 added drop wise t0 the solution over a 30-minute period, 

sorbed, the reaction was suspended, and the catalys fo „ owed b P y stirring under CO oling with ice for 30 min- 

was removed, followed by distilling off the solvent ^ After thg completion of the rea ction, the organic 

under reduced pressure. The residue was chromato- was washed with ice wate r (250 ml), 10% aque- 

graphed on a column of silica gel, developing with ous> co ld hydrochloric acid (250 ml), aqueous saturated 

isopropyl ether to give 1 ,2,3,4-tetramethoxy-5-methy 1- J5 sodium bicarbonate solution (250 ml) and aqueous so- 

6-(12-hydroxy-(5Z,8Z)-dodecadienyl)-benzene (II, 470 dium chloride solution (250 ml), successively, dried 

mg, 93%) (over MgS0 4 ) and concentrated. The residual solution 

drttcpfm^f pyampt fs 17 TO 18 was dissolved in acetone (300 ml), to which sodium 

REFERENCE EXAMPLES 17 IO 18 iodide (39.0 g) was added, and the reaction was allowed 

By the procedure of Reference Example 16, there 20 to proceed a t 50° C. for 2 hours. After the completion of 

were produced the compounds as'shown in Table 3. the reaction, the acetone was distilled off under reduced 

T) pfpr pvrrF fyampt F 19 pressure, and to the residue were added isopropyl ether 

REFERENCE EXAMPLE 19 (300 ml) and H 2 0 (200 ml) for extraction of the product. 

A tetrahydrofuran solution of 2,3,5-trimethyl-l,4- The organic layer was washed with 5% aqueous sodium 

dimethoxy-6-(7-iodohept-5-ynyl)-benzene (Il-la, 25 hydrosulfite solution (200 ml) and aqueous sodium chlo- 

Ri=R3=CH 3 , R2=OCH3,m=0,n=4,X=— C=C— , ride solution (200 ml), successively, and dried (over 

k=l, n' = l, Z=I, 4.00 g, 10 mmole) obtained in Refer- MgSOO, followed by distilling off the solvent. The 

ence Example 33 was added dropwise over a 20-minute residue was chromatographed on a column of silica gel 

period to a solution of Grignard reagent in tetrahydro- developing with a mixed solvent of hexane:isopropyl 

pyran ether of propargyl alcohol prepared in advance in 30 ether (3:1 to 2:1) to give 2,3,5-trimethyl-l,4-dimethoxy- 

an atmosphere of argon [which was prepared by reac- 6-(4-iodobutyl)benzene (IV, R'=R 3 =CH3, 

tion of ethylmagnesium bromide in tetrahydrofuran (50 R2=OCH 3 , m=0, n=4, Z=I, 35.3 g, 94%). 

ml) under argon, prepared from magnesium (0.27 g) and REFERENCE EXAMPLES 29 TO 41 

ethyl bromide (1.31 g), adding a solution of tetrahydro- , . 

pyranyl ether of propargyl alcohol (1.56 g) in tetrahy- 35 By the procedure of Reference Example 28, there 

drofuran (5 ml) over a 20-minute period, stirring the were obtained, the products as shown in Table 3. 

mixture at 50° C. for 1 hour, cooling the reaction solu- REFERENCE EXAMPLE 42 
tion to room temperature,, adding cuprous bromide (30 

mg) and stirring at room temperature for 15 minutes], I" anhydrous dimethyl sulfoxide (75 ml) were d.s- 

and the mixture 8 was stirred at50° C. for 2 hours. The 40 solved l.^a^te^goxy-S-methyl. 6-£h ydrox- 

reaction solution was cooled, after the com^ of J^^S SSS^T^-S 

the reaction, and aqueous amnionmm chlonde solute ^itatofwa. stirred at room temperature. A solution 

(30 ml) was added followed^ stirring. The tefrahy- ^ m 

drofuran was distilled off under reduced P~ ^nd ^ was added 

the product was extracted with isopropyl ether (50 ml). ^ > tQ ^ solut ? on oyer & 25 . minute riod> fol . 

The organic layer was washed with aqueous ammonium ^ &t ^ rQom temperature for 35 minutes . 

chloride solution (30 ml) and dried (over MgS0 4 ), and The feaction solution wag ed into ice . water (300 g ), 

the solvent was distilled off. The residue was dissolved ^ ^ roduct was extracted with is0 propyl ether (500 

in methanol (50 ml), and p-toluenesulfomc acid (0.1 g) 5Q mJ) ^ isopropyl ether i ayer was washed with 10% 

was added, followed by heating at 70° C. Following the aqueous phosphoric acid solution and aqueous sodium 

cooling, aqueous sodium bicarbonate solution (20 ml) chloride solution, successively, and dried (over 

was added, and the methanol was distilled off under MgSO-t), and the solvent was distilled off. The residue 

reduced pressure. Isopropyl ether (100 ml) and water was distilled under reduced pressure, thereby yielding 

(50 ml) were added to the residue, and the product was 55 i ) 2,3,4-tetramethoxy-5-methyl-6-(3-formylpropyl)-ben- 

extracted. The organic layer was washed with aqueous zene (y ; Ri=R2=OCH 3 , R 3 =CH 3 , m=0, n=4, 11.3 

sodium chloride solution and dried (over MgSC-4), and g( 30%, bp 0 .7 137° to 140° C). 

the solvent was distilled off under reduced pressure. ocl;nDCHf , n „ VAUm cc „, xr » ^ 

The residue was chromatographed on a column of silica REFERENCE EXAMPLES 43 TO 44 
gel developing with isopropyl ether to give 2,3,5- eo By the procedure of Reference Example 42, there 

trimethyl-l,4-dimethoxy-6-(10-hydroxydeca-5,8- were obtained the compounds as shown in Table 3. 

il7^-cJc^W = CZl Y 2 2=OH H3 2.2Tg; REFERENCE EXAMPLE 45 

74%). In dimethyl sulfoxide (4 ml) was dissolved 2,3,5- 

65 trimethyl-l,4-dimethoxy-6-(12-iodo-5,8-dodecadiynyl)- 

REFERENCE EXAMPLES 20 TO 27 benzene (0.47 g, 1.0 mmole) produced in Reference 

By the procedure of Reference Example 19, there Example 35, and sodium cyanide (98 mg, 2.0 mmole) 

were obtained the compounds as shown in Table 3. was added, followed by stirring at room temperature 
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for 1 hour. Ether (20 ml) and water (10 ml) were added 
for extraction of the product. The organic layer was 
washed with aqueous sodium chloride solution and 
dried (over MgS04), and the solvent was distilled off. 
The residue was chromatographed on a column of silica 5 
gel developing with isopropyl ether to give 2,3,5- 
trimethyl-l,4-dirnethoxy-6-(12-cyano-5,8- 
dodecadiynyl)-benzene (II, 0.24 g, 66%). 

REFERENCE EXAMPLE 46 1Q 
Sodium amide (1.01 g, 20.0x1.3 mmole) was sus- 
pended in anhydrous tetrahydrofuran (10 ml), and the 
suspension was stirred under a stream of nitrogen at 
room temperature, followed by adding dropwise a solu- 
tion of l-(2-tetrahydropyranyloxy)-2,7-octadiyne (4.12 15 
g, 20.0 mmole) in anhydrous tetrahydrofuran over a 
30-minute period. Following the dropwise addition, the 
a temperature was increased to 50° C, and the 
s conducted under stirring for 1.5 hours, 
n mixture was cooled with ice and, after the 20 
addition of hexamethylphosphoramide (5 ml), a solution 
of 5-methyl-l,2,3,4-tetramethoxy-6-[l-(4-iodobutyl)]- 
benzene (7.88 g, 20.0 mmole) in anhydrous tetrahydro- 
furan (20 ml) was added dropwise over a 30-minute 
period, followed by stirring under the same conditions 25 
for 30 minutes and then at room temperature for 1 hour. 
To the reaction mixture were added ammonium chlo- 
ride (1.4 g) and water (20 ml) for decomposition of 
excess reagents. Tetrahydrofuran was distilled off under 
reduced pressure, and to the residue were added isopro- 30 
pyl ether (100 ml) and water (50 ml) for extraction of 
the product. The organic layer was washed with aque- 
ous sodium chloride solution and dried (over MgSO,*), 
and the solvent was removed under reduced pressure. 
The residue was dissolved in methanol (40 ml), and 35 
p-toluenesuifonic acid (0.19 g) was added, followed by 
stirring at 70° C. for 30 minutes. After the cooling, 
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sodium bicarbonate (1 g) was added, and the mixture 
was concentrated under reduced pressure. To the resi- 
due were added isopropyl ether (100 ml) and water (50 
ml) for extraction of the product. The organic layer was 
washed with aqueous sodium chloride solution, dried 
(over MgS04) and concentrated under reduced pres- 
sure. The residue was chromatographed on a column of 
silica gel developing with an isopropyl ether hexane 
mixed solvent to give 5-methyl-l,2,3,4-tetramethoxy-6- 
(12-hydroxy-5,10-dodecadiynyl)benzene (5.33 g, 75%, 
oil). 

REFERENCE EXAMPLE 47 
By condensing 1 ,4-dimethoxy-2-methyl-3-(4- 
iodobutyl)naphthalene (3.84 g, 10 mmole) with l-(2-tet- 
rahydropyranyloxy)-2,7-octadiyne (2.10 g, 10 mmole) 
in accordance with the procedure of the above Refer- 
ence Example 46, there was produced l,4-dimethoxy-2- 
methyl-3-(12-hydroxy-5,10-dodecadiynyl)naphthalene 
(2.78 g, 73.5%, oily product). 1 ,4-Dimethoxy-2-methyl- 
3-(4-iodobutyl)naphthalene [SI. 5 to 2.2(4H), 2.40(311), 
2.82(2H), 3.23(2H), 3.84(3H), 3.87 (3H), 7.3 to 7.5(2H), 
7.8 to 8.1(2H)] as utilized in this Reference Example 
was produced from l,4-dimethoxy-2-methyl-3-(4- 
hydroxybutyl)naphthalene [oily substance, NMR 
(CDC1 3 ), 81.5 to 1.8(5H), 2.39(3H), 2.81(2H), 3.67(2H), 
3.84(3H), 3.87(3H), 7.3 to 7.5(2H), 7.9 to 8.1(2H)] in 
accordance with the procedure described in Japanese 
Patent Application No. 49433/'80. 

REFERENCE EXAMPLES 48 TO 50 
By partially reducing with the Lindlar catalyst the 
compounds containing triple bond produced in the 
above Reference Examples 6, 46 and 47 in accordance 
with Reference Example 16, there were produced the 
corresponding compounds (see Table 3). 



TABLE 3 



Starting NMRpn CDCI3, TMS 

material Formula internal standard, 

(Ref. Ex.) (M.W.) S(ppm)] 

29 C18H26O5 1.4-1.7(4H), 1.81(1H), 

(322.41) 2.16(3H), 2.26(2H), 
2.57(2H), 3.76QH), 

. 3.80(3H), 3.87(6H), 



C20H30O5 1.4-1.8(7H), 2.1-2.3 
(350.46) (4H), 2.16(3H), 2.56 
(2H), 3.71(2H), 3.76 
(3H), 3.80(3H), 3.88 



1.4- 2.0(9H), 2.1-2.4 
(8H), 2.21(3H), 2.63 
(3H), 3.7!(2H), 3.87 
(3H), 3.91(3H), 3.99 
(6H) 

1.5- 1.7(4H), 1.77(1H), 
2.1-2.3(2H), 2.16(6H), 
2.20(3H), 2.60(2H), 
3.62(3H), 3.64(3H), 
4.19(2H): m.p. 65-66" C. 

1.5-1.8(7H), 2.1-2.3 
(4H), 2.16(6H), 2.20 
(3H), 2.60(2H), 3.62 
(3H), 3.64(3H). 3.71 
(2H) 
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TABLE 3-continued 



Starting NMR[in CDCI3, TMS 
materia! Formula internal standard, 
(Ref.Ex.) (M.W.) 8(ppm)] 



1.4-2.0(7H), 2.1-2.4 
(6H), 2.20(6H), 2.25 
(3H), 2.64(2H), 3.69 
(3H), 3.72(3H), 4.24 



o; 

CH 3 
CH 3 



..XT) 



C28H36O3 I.56(3H), 1.84(3H), 
(420.57) 2.33(3H), 3.82(6H), 

4.22(2H), 5.1(2H), 

7.2-8.2(4H) 

C 28 H420 7 1.62(3H), 1.79(3H), 
(490.62) 1.9-2.5(6H), 2.20(3H), 
3.25(2H), 3.62(3H), 
3.64(3H), 3.92(6H), 
4.23(2H), 5.13(4H), 
5.I(2H) 

C26H38O3 1.610H), 1.76(3H), 
(398.56) l.8-2.4(6H), 2.16(3H), 
3.20(2H), 3.68(3H), 
3.70(3H), 4.23(2H), 
5.1(2H) 

C23H28O3 l.86(3H), 2.33(3H), 
(352.45) I.8-2.2(4H), 3.35(2H), 
3.48(2H), 3.81(6H), 
4.22(2H), 5.1(1H), 
7.2-8.2(4H) 

C29H44O8 1.62(3H), 1.79(3H), 
(520.64) 2.20(3H), 3.24(2H), 

3.4-4.1(4H), 3.62(3H), 
3.64(3H), 3.92(6H), 
4.72(1H), 5.0(1H), 
5.13(4H) 

C 2 ]H 3 204 1.3-1.8(6H), 1.9-2.3 

(348.49) (4H), 2.16(6H), 2.20 
(3H), 2.35(2H), 2.62 
(2H), 3.62(3H), 3.65 
(3H), 5.3-5.5(2H) 

C22H34O 1.3-1.8(6H), 1.9-2.2 
(362.51) (4H), 2.1 6(6H), 2.20 
(3H), 2.32(2H), 2.61 
(2H), 3.62(3H), 3.65 
(6H), 5.3-5.5(2H) 

C21H34O3 U-1.7(9H), 1.9-2.2 

(334.50) ; (4H), 2.1 6(6H), 2.20 

(3H),2.61(2H), 3.60 
(2H), 3.62(3H), 3.64 
(3H), 5.3-5. 5(2H) 

C26H40O8 1.2-1.8(4H), 1.75(3H), 
(480.61) 1.8-2.2(6H), 2.16(3H), 
2.33(2H), 3.36(2H), 
3.56(3H), 3.58(3H), 
3.85(6H), 4.9-5.1(lH), 
5.04(4H), 5.2-5.4(2H) 

C23H36O5 1.3-1.9(7H), 1.9-2.3 
(392.54) (4H), 2.19(3H), 2.62 
(2H), 2.84(2H), 3.71 
(2H), 3.85(3H), 3.89 
(3H), 3.98(6H), 5.4- 
5.6(4H) 

C25H40O5 1.3-1.8(9H), 1.9-2.3 
(420.60) (8H), 2.21(3H), 2.62 
(2H), 3.72(2H), 3.85 
(3H), 3.890H), 3.99 
(6H), 5.4-5.6(4H) 
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TABLE 3-continued 



Starting 

material Formula internal 
(Ref.Ex.) (M.W.) S(ppm)3 



NMR[in CDC! 3 , TMS 




1.86(3H), 2.33(3H), 

2.0- 2.5(6H), 2.85(2H), 
3.50(2H), 3.81(6H), 
4.26(2H), 5.0-5.8(5H), 
7.2-8.2(4H) 

1.5-1.7(5H), 2.1-2.3 
{2H), 2.16(6H), 2.20 
(3H), 2.60(2H), 3.13 
(2H), 3.62(3H), 3.64 
(3H), 4.20(2H) 

1.5-1.7(4H), 1.92(1H), 

2.1- 2.3(2H), 2.16(6H), 
2.21(3H), 2.41(2H), 
2.60(2H), 3.09(2H), 
3.62(3H), 3.64(3H), 
3.66(2H) 

1.5-2.0(7H), 2.1-2.3 
(4H), 2.16(6H), 2.20 
(3H), 2.60(2H), 3.07 
(2H), 3.62(3H), 3.64 
(3H), 3.70(2H) 

1.5-1.9(6H), 2.1-2.3 
(4H), 2.15(6H), 2.20 
(3H), 2.46(2H), 2.60 
(2H), 3.07(2H), 3.62 
(3H), 3.64(3H) 



C21H28O5 1.4-1.8(4H), 1.94(1H), 
(360.46) 2.1-2.3(2H), 2.16(3H), 
2.57(2H), 3.14(2H), 
3.76(3H), 3.80(3H), 
3.87(6H), 4.22(2H) 

C23H32O5 1.4-1.9(7H), 2.1-2.4 

(388.51) (4H), 2.16(3H), 2.57 
(2H), 3.06(2H), 3.70 
(2H), 3.76(3H), 3.80 
(3H), 3.87(6H) 

C13H40O4 1.55(3H), 1.83(3H), 
(476.63) 2.33(3H), 3.50(2H), 

3.81(6H), 5.05(2H), 

7.2-8.2(4H) 

C24H30O5 1.4-1.8(4H), 1.90(1H), 
(398.48) 2.1-2.3(2H), 2.16(3H), 
2.58(2H), 3.14(2H), 
3.20(2H), 3.76(3H), 
3.80(3H), 3.87(6H), 
4.23(2H) 

C26H32O3 1.86(3H), 2.33(3H), 

(392.52) 1.8-2.4(4H), 2.40(2H), 
3.15(2H), 3.50(2H), 
3.81(6H), 5.1(1H), 
7.2-8.2(4H) 

C15H23O2I 1.4-1.7(2H), 1.91(2H), 
(362.25) 2.16(6H), 2.20(3H), 
2.61(2H), 3.20(2H), 
3.62(3H), 3.64(3H) 

C15H23O4I 1.4-1.7(2H), 1.90(2H), 
(394.25) 2.15(3H), 2.59(2H), 
3.20(2H), 3.76(3H), 
3.80(3H), 3.87(6H) 

C Ig H2504l 1.4-1.8(4H), 2.20(3H), 
(432.30) 2.2-2.4(2H), 2.61(2H), 
3.75(2H), 3.83(3H), 
3.88(3H), 3.95(6H) 
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TABLE 3-continned 



Starting NMRfin CDCI3, TMS 

material Formula internal standard, 
.. (Ref. Ex.) (M.W.) d(ppm)] 

— C20- O 1 t&H), 19-2.4 

(460.36) (4H), 2.19(3H), 2.60 
(2H), 3.29(2H), 3.81 
(3H), 3.85(3H), 3.92 
(6H) 

— C20H31O6I 1.79(3H), I.9-2.3(4H), 

(494.37) 2.20(3H), 3.26(2H)> 
3.42(2H), 3.62(3H), 
3.64(3H), 3.91(6H), 
5.13(4H), 5.18(1H) 

— C18H25O2I 1.5-l.7(4H), 2.1-2.3 
(400.30) (2H),2.16(6H),2.20 

(3H), 2.60(2H), 3.62 
(3H), 3.64(3H), 3.66 



C20H29O2I 1.4-I.8(6H), 1.9-2.4 
(428.36) (4H), 2.21(6H), 2.26 
(3H), 2.65(2H), 3.34 
(2H), 3.71(3H), 3.73 
(3H) 

C23H 3I 02l 1.5-1.8(4H), 1.8-2.4 
(466.41) (6H), 2.23(6H), 2.27 
(3H), 2.67(2H), 3.16 
(2H), 3.34(2H), 3.72 
(3H), 3.74QH) 



, s - C 2I H 2 7C 




C 2 ]H 2 704l 1.4-I.8(4H), 2.20(3H), 
2.0-2.4(2H), 2.62(2H), 
3.21(2H), 3.76{2H), 
3.81(3H), 3.85(3H), 
3.92(6H) 

C25H39O6I 1.62(3H), 1.79(3H), 
(562.48) 1.9-2.4(6H), 2.20(3H), 
3.26(2H), 3.43(2H), 
3.62(3H), 3.64(3H), 
3.91(6H), 5.13(4H), 
5.1(2H) 

C23H35O2I 1.61(3H), 1.76(3H), 

(470.43) 1.8-2.4(6H) > 2.!6(3H), 
3.20(2H), 3.42(2H), 
3.68(3H), 3.70(3H), 
5.1(2H) 

C20H25O2I 1.86(3H), 2.33(3H), 
(424.32) 1.8-2.2(4H), 3.36(2H), 
3.50(2H), 3.82(6H), 
5.1(1H), 7.2-8.2(4H) 

C25H33O2I 1.56(3H), 1.83(3H), 

(492.44) 2.33(3H), 3.34(2H), 
3.50(2H), 3.81(6H), 
5.1(2H),7.2-8.2(4H) 

C23H27O2I 1.86(3H), 2.33(3H), 
(462.37) 1.8-2.4(4H), 2.44(2H), 
3.50(2H), 3.75(2H), 
3.81(6H), 7.2-8.2(4H) 

42 Q, _ CHO - C, 5 H220 5 1.78(2H), 2.16(3H), 

^-^-T (282.34) 2.4-2.7(4H), 3.76(3H), 

3.79(3H), 3.88(6H), 
9.75(1 H), b.p.o. 7 
135-140° C. 

43 Q 3 ^ _ _ XHO - C20H30O7 1.76(3H), 2.14(3H), 

^-^f^^ (382.46) 2.2-2.6(4H), 3.36(2H), 

rjj, 3.54(3H), 3.56(3H), 

i 3.84(6H), 5.03(4H), 

5.08(1H), 9.71(1H) 



4,393,075 



TABLE 3-continued 



Starting NMR[in CDCI3, TMS 
materia! Formula internal standard, 
(Ref. Ex.) (M.W.) S(pprn)] 

— C15H22O3 l.80(2H), 2.I6(6H), 

(250.34) 2.21(3H), 2.4-2.7(4H), 
3.62(6H), 9.76(IH), 



C24H31NO2 1.4-2.0(6H), 2.1-2.4 
(365.52) (4H), 2.19(6H), 2.24 
(3H), 2.4-2.8(4H), 
3.I3(2H), 3.70(3H), 
3.73(3H) 

C23H32O5 1.4-I.S(7H), 2.1-2.4 

(388.51) (6H), 2.1 7(3H), 2.67 
(2H), 3.76(3H), 3.80 
(3H), 3.88(6H), 4.20 
(2H) 

C25H30O3 1.5-!.8(7H), 2.1-2.4 

(378.52) (6H). 2.41(3H), 2.80 
(2H), 3.85(3H), 3.89 
(3H), 4.20(2H), 7.3- 
7.5(2H), 7.9-8. 1(2H) 

C23H36O5 1.2-I.7(7H), 1.9-2.3 

(392.54) (6H), 2.14QH), 2.55 
(2H), 3.76(3H), 3.79 
(3H), 3.87(6H), 4.0- 
4.2(2H), 5.3-5.6(4H) 

C25H34O3 1.2-1.7(7H), 1.9-2.3 

(382.55) (6H), 2.39(3H), 2.79 
(2H), 3.84(3H), 3.87 
(3H), 4.0-4.2(2H), 
5.3-5.6(4H), 7.3-7.5 
(2H), 7.9-8.1(2H) 

C23H26O3 1.2-1.6(7H), 1.9-2.2 
(360.54) (6H), 2.16(6H), 2,19 
(3H), 2.58(2H), 3.62 
(3H), 3.64(3H), 4.0- 
4.2(2H), 5.3-5.6(4H) 



REFERENCE EXAMPLE 51 

45 

In toluene (500 ml) was suspended 2,3,5-trimethyl- 
phenyl (100 g, 0.735 mole), and to the suspension were 
added dihydrofuran (56.6 g, 0.735 X 1.1 mole) and cam- 
phorsulfonic acid (0.85 g), followed by stirring at room 
temperature for 30 minutes. As the reaction proceeded, 50 
there occurred dissolution under the evoluation of heat. 
Without isolating and purifying tetrahydrofur-2-yl 
ether as produced, camphorsulfonic acid (16.1 g) was 
further added to the reaction solution, followed by 
stirring at 60° C. for 1.5 hours. After the conclusion of 55 
the reaction, the reaction solution was cooled, and satu- 
rated sodium hydrogen carbonate (300 ml) was added 
for neutralization. The organic layer was washed with 
water, dried (over MgS0 4 ) and freed of the solvent by 
distillation. The residue was distilled under reduced 60 
pressure, thereby yielding 2,3,5-trimethyl-6-(tetrahy- 
drofur-2-yl)phenyl (147 g, 97%, bpi.o 124° to 130° C). 



REFERENCE EXAMPLE 52 
In toluene (150 ml) was suspended 2,3-dimethoxy-5- 
methyl-l,4-benzohydroquinone (18.2 g, 0.1 mole), and 
to the suspension were added dihydrofuran (15 g, 0.204 
mole) and camphorsulfonic acid (0.15 g), followed by 
stirring at room temperature for 1 hour. Without isolat- 
ing the product, camphorsulfonic acid (2.2 g) was fur- 
ther added to the reaction solution, followed by stirring 
at 60° C. for 3 hours. The reaction solution was cooled, 
washed with water, dried (over MgS04) and freed of 
the solvent by distillation. The residue was chromato- 
graphed on a column of silica gel, and developing with 
isopropyl ether yielded 2,3-dimethoxy-5-methyl-6-(tet- 
rahydrofur-2-yl)-l, 4-benzyhydroquinone (20.8 g, 82%, 
mp. 77° to 78° C). 

REFERENCE EXAMPLES 53 TO 57 
By the same procedures as described in Reference 
Example 51 (Method A) and 52 (Method B), where 
were obtained the compounds as shown in Table 4. 
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Method Product 





56% bpo.6 100-106° C. 



REFERENCE EXAMPLE 58 
In dimethylformamide (200 ml) was dissolved 2,3,5- 
trimethyl-6-(tetrahydrofur-2- yl)- 1 ,4-benzohydroqui- 45 
none (22.2 g, 0.1 mole). The solution was cooled with 
ice under a nitrogen atmosphere, and 60% sodium hy- 
dride (oilborne, 8.8 g, 0.10x2.2 mole) was added, fol- 
lowed by stirring for 15 minutes. Then, methyl iodide 
(35.5 g, 0.10X2.5 mole) was added dropwise to the 50 
mixture over a 15-minute period, followed by stirring 
for 30 minutes. Ice-cooled water (250 g) was added to 
the reaction solution, and the product was extracted 
with isopropyl ether (500 ml). The extract was washed 
with water, dried and freed of the solvent. The residue 55 
was distilled under reduced pressure, thereby yielding 
l,4-dimethoxy-2,3,5-trimethyl-6-(tetrahydrofur-2- 
yl)benzene (24.5 g, 98%, bpi.o 130° to 140° C). 

The dimethoxy compound (24.5 g) obtained in this 
manner was dissolved in ethyl acetate (250 ml) and, 60 
following the addition to the solution of 5% palladium- 
carbon (2.5 g) and 70% perchloric acid (1 ml), catalytic 
reduction was conducted at 40° C. After the completion 
of the reaction, the catalyst was filtered out, and the 
ethyl acetate solution was washed with aqueous satu- 65 
rated sodium hydrogen carbonate and water, succe- 
sively. The organic layer was separated, dried and freed 
of the organic solvent under reduced pressure. Recrys- 



tallization of the residue from isopropyl ether-hexane 
yielded l,4-dimethoxy-2,3,5-trimethyI-6-(4-hydrox- 
ybutyl)benzene (22.2 g, 90%, mp. 88° to 88.5° C). 

REFERENCE EXAMPLE 59 
By the same procedure as described in Reference 
Example 58, 2,3-dimethoxy-5-methyl-6-(tetrahydrofur- 
2-yl)-l,4-benzohydroquinone (27 g, 0.106 mole) was 
methylated with methyl iodide, thereby being derived 
into l,2,3,4-tetramethoxy-5-methyl-6-(tetrahydrofur-2- 
yl)benzene (28.5 g, 98%, bpi.o 135° to 138° C). The 
catalytic reduction of the compound afforded 1,2,3,4- 
tetramethoxy-5-methyl-6-(4-hydroxybutyl)benzene 
(28.2 g, 99%, oily substance). 

REFERENCE EXAMPLE 60 
In anhydrous methylene chloride (300 ml) were 
l,2,3,4-tetramethoxy-5-methyl-6-(4-hydroxybutyl)ben- 
zene (28.2 g, 0.1 mole) as obtained in Reference Exam- 
ple 59 and triethylamine (16 g, 0.15 mole), and the solu- 
tion was cooled to 0° C. A solution of methanesulfonyl 
chloride (14.3 g, 0.12 mole) in methylene chloride (30 
ml) was added dropwise to the solution, followed by 
stirring for 30 minutes. The reaction solution was 
washed with water, dilute aqueous phosphoric acid and 
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39 40 

water, successively, and the organic layer was dried was extracted with isopropyl ether (500 ml), and the 

(over MgSCH) and freed of the solvent. Acetone (300 extract was washed with saturated aqueous sodium 

ml) and sodium iodide (39.0 g, 0.26 mole) were added to hydrogen carbonate and water, successively, dried 

the residue, and the mixture was warmed at 50° C. for 2 (over MgS0 4 ) and freed of the isopropyl ether. The 

hours. After the completion of the reaction, acetone 5 residue was chromatographed on silica gel, and devel- 

was distilled off under reduced pressure, and isopropyl oping with isopropyl ether yielded 2,3-dimethoxy-5- 

ether (300 ml) and water (200 ml) were added to the methy l-6-( 1 0-hydroxydec-5-y ny 1)- 1 ,4-benzoquinone 

residue for extraction of the product. The organic layer ^4 5 g> gg% > mp . 52° to 53° C). 
was washed with 5% aqueous sodium hydrosulfite and 

water, successively, and dried (over MgS0 4 ), followed 10 REFERENCE EXAMPLE 63 

by distilling off the solvent under reduced pressure. The By subjec ting l,4-dimethoxy-2,3,5-trimethyl-6-(4- 

residue was chromatographed on a column of silica gel hydroxybutyl)benzene obtained in Reference Example 

and developing wth isopropyl ether-hexane (1:1) 58 to the same reaction as desc ribed in Reference Exam- 

yielded 1 2,3 44etramethox y -5-methyl-6-(4-iodob U tyl)- , e 6Q t0 62 there was obtained 2 ,3,5-trimethyl-6-(10- 

benzene (37.0 g, 94%). 15 hydroxydec . 5 . ynyl) . 1>4 . benzoquinone (65 » to 66 ° C ). 

REFERENCE EXAMPLE 61 REFERENCE EXAMPLE 64 

^l?«n S *°J Ml S S ' ^Ll g -^m m lT d JZ t ^ ethyl acetate (50 ml) was dissolved 2,3,5-trimethyl- 

nitrate (50 mg) to liquid ammonia (300 ml), sodium , . , 3 , . - v ,. . ' . , , .' 

amide was prepared at -60° to -40° C. A solution of 20 6-(tetrahydrofur-2-yl)-l 4-benzohydroquinone (2 24 g, 

l-tetrahydropyranyloxy-5-hexyne (21.8 g, 0.12 mole) in 001 ™ le > obtal " ed >n Reference Example 53, and after 

ether (20 ml) was added to the ammonia solution over a P«chlonc acid (0. 1 ml) and 596 palladium-carbon (500 

period of 20 minutes, followed by stirring for 40 min- m 8> were added t0 the solution, the catalytic reduction 

utes. A solution of the iodo compound (37.0 g, 0.094 was carrled out at 100 atmospheric pressure. After the 

mole) obtained in Reference Example 60 in ether (40 25 completion of the reaction, the catalyst was filtered out, 

ml) was added dropwise to the mixture over a period of and 5 % aqueous solution of ferric chloride (50 ml) was 

40 minutes, while maintaining the reaction temperature added t0 the reaction solution, followed by stirring at 

a —60° to —50° C, followed by stirring at the same room temperature for 1 hour. The organic layer was 

temperature for 1 hour and then at —50° to —30° C. for separated, and the water layer was extracted once with 

1 hour. Then, ammonium chloride (50 g) was added to 30 ethyl acetate. The extract was combined with the or- 

the reaction solution, followed by stirring for 10 min- ganic layer, followed by washing with water, drying 

utes. The ammonia was removed, and isopropyl ether (over MgSC>4) and concentrating. The resulting crude 

(300 ml) and water (300 ml) were added for the extrac- product was chromatographed on silica gel, and devel- 

tion of the product. The organic layer was washed with oping with isopropyl ether-ethyl acetate (95:5) yielded 

water, dried (over MgSQ 4 ) and freed of the solvent by 35 the desired 2,3,5-trimethyl-6-(4-hydroxybutyl)-l,4-ben- 

distillation, thereby yielding the crude product. This zoquinone (1.9 g, 88%, mp. 36° to 38° C). 
was dissolved in methanol (300 ml), and p-toluenesul- 

fonic acid (0.95 g) was added to the solution, followed REFERENCE EXAMPLE 65 

by stirring at 70° C. for 30 minutes. After the solution By subjecting 2,3-dimethoxy-5-methyl-6-(tetrahy- 

was cooled, sodium hydrogen carbonate (2 g) was 40 drofur-2-yl)-l, 4-benzohydroquinone (2.56 g, 0.01 mole) 

added, and the methanol was distilled off under reduced obtained in Reference Example 52 to the same catalytic 

pressure. The residue was treated with isopropyl ether reduction and oxidation reaction as described in Refer- 

(300 ml) and water (200 ml) for the extraction of the ence Example 64, there was obtained the desired 2,3- 

product. The organic layer was washed with water, dimethoxy-5-methyl-6-(4-hydroxybutyl)-l,4-benzoqui- 

dned (over MgS0 4 ) and freed of the solvent by distilla- 45 none (2 . yj g> 84%j oily subst ance). 

tion under reduced pressure. The residue was chro- IR absorp toin spectrum v™/'"(cm-'): 3400(OH), 

matographed on silica gel, and developing with isopro- 1660 1640 i 6 lo(quinone). 

pyl ether yielded l,2,3,4-tetramefhoxy-5-methyl-6-(10- 

hydroxydec-5-ynyl)benzene (29.4 g, 86%). EXAMPLES OF PHARMACEUTICAL 

REFERENCE EXAMPLE 62 50 COMPOSITION 

In ethanol (200 ml) was dissolved the compound (1 8.2 

g, 0.05 mole) obtained in Reference Example 61, and (A) Capsule 

after 5% palladium-carbon (1 g) was added, the cata- (l) Compound of Example 17 so mg 

lytic reduction was carried out. At the time when ab- 55 O Cellulose fine powder 30 mg 

sorption of hydrogen stopped completely, the reaction ^nesiun 
was completed. The catalyst was filtered out and the 
ethanol was removed under reduced pressure. The re- 
duced form (18.2 g, 0.05 mole) and 2,6-dicarboxypyri- 

dine-3-oxide (27.4 g) were dissolved in acetonitrile (240 60 All the materials were mixed and filled into a gelatin 

ml) and water (120 ml), and after the solution was capsule, 
cooled with ice, a solution of eerie ammonium nitrate 

(82.2 g, 0. 1 5 mole) in 50% aqueous acetonitrile (360 ml) — — 

was added dropwise over a 1-hour period, followed by (B) Soft Capsule 

stirring under ice-cooling for 30 minutes and at room 65 <>) Compound of Example 31 50 mg 

temperature for 30 minutes. After the conclusion of the (2) Corn starch oiI 1 00 m g 

reaction, insoluble* were filtered out, and the acetoni- Total 150 mg 

trile was removed under reduced pressure. The product 



( 4 ) Magnesium stearate 3 mg 
Total 120 mg 



A mixed solution of (1) and (2) were prepared and 
filled into a soft capsule by a conventional manner. 



(1) Compound of Example 32 




(2) Lactose 


34 mg 


(3) Corn starch 


10.6 mg 


(4) Corn starch (gelatinized) 




(5) Magnesium stearate 


0.4 mg 


(6) Calcium carboxymethyl 




cellulose 


20 mg 




Total 120 mg 



All the materials were mixed and compressed by a 
tabletting machine to prepare a tablet in accordance 15 
with a conventional manner. 

What is claimed is: 

1. A compound of the formula: ' ... 



O CH 3 



(CH2) n -f-X-(CH 2 VfeY' 



wherein R 1 is methyl or methoxy, or the two R 1 
groups jointly represent — CH=CH — CH=CH — , 
X is -CH=CH- or -C=C-, 
Y 1 is hydroxyl, 

m is zero or an integer of 1 to 3, 
n is zero or an integer of 1 to 10, 
n' is an integer of 1 to 5, 
k is an integer of 1 to 3, and 
when k is 2 or 3, n' is optionally variable within the 
range of 1 to 5 in each occurrence of the — X- 
. — (CHjfr group, 
or its hydroquinone form, 
or a pharmaceutically acceptable salt thereof. 

2. The compound according to claim 1, which is 
2,3-dimethoxy-5-methyl-6-(9-hydroxynon-5-ynyl)-l,4- 
benzoquinone. 

3. The compound according to claim 1, which is 
2,3,5-trimethyl-6-( 1 2-hydroxy-5, 10-dodecadiynyl)- 1 ,4- 
benzoquinone. 

4. The compound according to claim 1, which is 
2,3-dimethoxy-5-rnethyl-6-(12-hydroxy-5,10- 
dodecadiynyl)- 1 ,4-benzoquinone. 

5. The compound according to claim 1, which is 
2,3-dimethoxy-5-methyl-6-[12-hydroxy-(Z,Z)-5,10- 
dodecadienyl]- 1 ,4-benzoquinone. 

6. The compound according to claim 1, which is 
2,3,5-trimethyl-6-[12-hydroxy-(Z,Z)-5,10- 
dodecadienyl]- 1 ,4-benzoquinone. 

7. A compound of the formula: 



' 42 

Y 1 is hydrogen, carboxyl, cyano, C2-4 alkanoyloxy, 
benzoyloxy or — COZ in which Z is amino or 
mono- or di-Ci-4 alkylamino, 
m is zero or an integer of 1 to 3, 
n is zero or an integer of 1 to 10, 
n' is an integer of 1 to 5, 
k is an integer of 1 to 3, and 
when k is 2 or 3, n' is optionally variable within the 
range of 1 to 5 in each occurrence of the — X- 
— (CHj)? group, 
with the proviso that there are 8-15 carbon atoms in 

series between the quinone ring and Y', 
or its hydroquinone form, 
or a pharmaceutically acceptable salt thereof. 

8. A compound according to claim 7, which is in the 
quinone form. 

9. A compound according to claim 7, wherein R 1 is 
methyl or methoxy, X is — C=C — , and m is zero. 

10. A compound according to claim 7, wherein Y 1 is 
20 carboxyl, cyano or — COZ in which Z is amino or Cm 

alkylamino. 

11. A compound according to claim 7, wherein m is 
zero or 1, n is an integer of 1 to 4, n' is an integer of 1 to 
3 and k is 1 or 2. 

25 12. A pharmaceutical composition suitable for sup- 
pressing the production of SRS-A in a mammal which 
comprises, as an active ingredient, an effective amount 
of a compound of the formula: 

30 o 

35 R>'^\j'-''''^-^^ 

O CH 3 

wherein R' is methyl or methoxy, or the two R 1 
groups jointly represent — CH=CH— CH=CH— -, 
40 X is — CH=CH— or — C=C— , 
Y 1 is hydroxyl, 

m is zero or an integer of 1 to 3, 
n is zero or an integer of 1 to 10, 
n' is an integer of 1 to 5, 
45 k is an integer of 1 to 3, and 

when k is 2 or 3, n' is optionally variable within the 

range of 1 to 5 in each occurrence of the — X- 

— (CHjfc group, 
or its hydroquinone form, 
50 or a pharmaceutically acceptable salt thereof, 

and a pharmaceutically acceptable carrier or excipi- 

ent therefor. 

13. A pharmaceutical composition suitable for sup- 
pressing the production of SRS-A in a mammal which 
55 comprises, as an active ingredient, an effective amount 
of a compound of the formula: 




(CH2) B -fX-(CH2)„-teY' 



wherein R 1 is methyl or methoxy, or the two R 1 
groups jointly represent — CH=CH— CH=CH— , 
X is — CH=CH— or -C^C-, 




(CH 2 ) n -f-X-(CH 2 )„irY 1 



wherein R 1 is methyl or methoxy, or the two R 1 
groups jointly represent — CH CH -CII C I—, 
X is — CH=CH— or — C=C— , 
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Y 1 is hydrogen, carboxyl, cyano, C2-4 alkanoyloxy, 
benzoyloxy or —COZ in which Z is amino or 
mono- or di-Ci.4 alkylamino, 

m is zero or an integer of 1 to 3, 5 

n is zero or an integer of 1 to 10, 

n' is an integer of 1 to 5, 

k is an integer of 1 to 3, and 

when k is 2 or 3, n' is optionally variable within the 10 
range of 1 to 5 in each occurrence of the — X- 
— (CH2JJ group, 
with the proviso that there are 8-15 carbon atoms in 

series between the quinone ring and Y 1 , 15 
or its hydroquinone form, 
or a pharmaceutical^ acceptable salt thereof, 
and a pharmaceutical^ acceptable carrier or excipi- 

ent therefor. 20 
14. A method for suppressing the production of 
SRS-A in a mammal in need thereof, which comprises 
administering to said mammal an effective amount of a 
compound of the formula: 25 




(CH 2 )„-px-(CH 2 ) n "kY l 



wherein R 1 is methyl or methoxy, or the two R 1 
groups jointly represent — CH=CH— CH=CH— , 

X is — CH=CH— or — C=C— , 

Y 1 is hydrogen, hydroxy!, carboxyl, cyano, C2.4 al- 
kanoyloxy, benzoyloxy or -—COZ in which Z is 
amino or mono- or di-Ci-4 alkylamino, 

m is zero or an integer of 1 to 3, 

n is zero or an integer of 1 to 10, 

n' is an integer of 1 to 5, 

k is an integer of 1 to 3, and 

when k is 2 or 3, n' is optionally variable within the 
range of 1 to 5 in each occurrence of the — X- 
— (CHjfa group, 

or its hydroquinone form, 

or a pharmaceutically acceptable salt thereof. 
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REEXAMINATION CERTIFICATE 
ISSUED UNDER 35 U.S.C. 307 

THE PATENT IS HEREBY AMENDED AS 5 
INDICATED BELOW. 

Master enclosed in heavy brackets £] appeared in the 
patent, but has been deleted and is no longer a part of the 10 
patent; matter printed in italics indicates additions made 
to the patent. 

AS A RESULT OF REEXAMINATION, IT HAS 15 
BEEN DETERMINED THAT: 

The patentability of claims 1-6 and 12-14 is con- 



Claim 7 is determined to be patentable as amended. 

Claims 8-11, dependent on an amended claim, are 
determined to be patentable. 25 

7. A compound of the formula: 



o 




wherein R 1 is methyl or methoxy, or the two R 1 groups 

jointly represent — CH=CH— CH=CH— , 

X is — CH=CH— or —C-C— , 

Y 1 is [hydrogen,] carboxyl, cyano, C2-4 alkanoyioxy, 

benzoyloxy or — COZ in which Z is amino or mono- 

or di-Ct-4 alkylamino, 
m is zero or an integer of 1 to 3, 
n is zero or an integer of 1 to 10, 
n' is an integer of 1 to 5, 
k is an integer of 1 to 3, and 

when k is 2 or 3, n' is optionally variable within the 
range of 1 to 5 in each occurrence of the — X — 
(CH s y group, 

with the proviso that there are 8-15 carbon atoms in 
series between the quinone ring and Y 1 , 

or its hydroquinone form, 

or a pharmaceuticaliy acceptable salt thereof. 
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